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During  the  period  of  time  covered  by  the  grant,  a  number  of  sig¬ 
nificant  improvements  were  made  in  techniques  for  the  determination 
of  epicenters  and  the  estimation  of  errors  involved  in  these  deter¬ 
minations.  Computer  programs  were  revised  and  improved,  and  a 
large  amount  of  data  was  collected  on  the  regional  variations  ir.  Pn 
velocity  in  the  United  States,  the  Soviet  Union,  and  Europe.  TTie 
sections  of  this  report  describe  briefly  some  of  the  findings  under 
this  grant  along  with  the  titles  of  papers  and  reports  and  abstracts 
of  papers  presented  orally  which  resulted  from  these  studies. 


HERRIN,  E.  and  C.  F.  BROV.'N,  Description  of  a  Digital  Computer  Pro- 
gram  for  the  Determination  of  Earthquake  Hypocenters,  Contr.  No~. 
AF-AFOSR-4 14-63,  Southern  Methodist  Univ.,  DallasTTexas,  1960. 

Described  is  a  complete  program  called  HYPO,  for  the  Reming¬ 
ton  Rand  UNIVAC  1103  digital  computer  designed  to  improve  statis¬ 
tically  an  approximate  hypoccnter,  Including  eplcentral  location, 
focal  depth  and  origin  time,  given  arrival  times  from  5  to  200  seismic 
stations.  Solutions  for  epicenters  are  accurate  for  any  locations 
including  the  geographic  poles.  Accurate  depth  estimates  are  not 
possible  for  depths  below  400  km.  The  computer  proceeds  by  succes¬ 
sive  approximations,  each  of  which  permits  the  operator  to  use  its 
data  to  exercise  options  and  to  decide  whether  another  iteration  is 
needed.  About  seven  iterations,  each  about  60  seconds,  are  needed 
to  correct  large  errors  in  the  trial  date. 


HERRINCK,  P.,  Utilization  of  Nuclear  Explosions  in  Civil  Engineering 

Work.  Communate  Europeene  De  L'energie  Atomique,  France,  (Trans¬ 
lated  from  French),  1962,  Contract  SD-78. 

After  presenting  some  information  on  the  cost  of  nuclear  devices 
and  the  American  and  Russian  experiences  concerning  excavations 
by  means  of  chemical  and  nuclear  explosives,  the  present  technologi¬ 
cal  status  of  the  subject  is  briefly  examined.  The  problem  of  radio¬ 
active  fallout  is  then  considered,  for  this  problem  constitutes  a  major 
obstacle  to  the  general  application  of  this  technique.  The  report 
finishes  with  the  description  of  a  method  of  application  of  nuclear 
explosions  which  might  perhaps  permit  excavations  without  the  dis¬ 
advantage  of  radioactive  fallout. 


HILL,  D.  P.,  R.  Y,  KOYANAGI,  The  Short- Period  Seismic  Network  on 

Hawaii  and  Its  Sensitivity  to~Small  Northern  and  Northwestern  Circur.i- 
Pacific  Earthquakes,  Rept.  No.  NCER-4.  Contract  ARPA  Order  No. 

193,  U.  S.  Geological  Survey,  Menlo  Park,  Calif.,  1967. 

This  report  describes  the  existing  HVO  short-period  seismic 
network  and  its  capability  of  detecting  small  seismic  events  with  north 
and  northwestern  circum- Pacific  sources.  Data  used  in  this  study 
are  taken  from  selected  earthquakes  and  earthquake  swarms  occurring 
in  the  Kuril- Kamchatkan  and  Alaskan- Aleutian  seismic  bolts  during 
1963-1965  as  reported  in  the  Hawaiian  Volcano  Observatory  Summaries. 
The  HVO  recording  of  the  LONGSHOT  event  is  included  for  compar¬ 
ison  with  Aleutian  earthquakes  of  similar  magnitude  and  epicenter. 
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HIRASAWA,  T.  and  W.  STAUDER,  Spectral  Analysis  of  Body  Waves  from 
the  Earthquake  of  February  18,  1956,  Contr.  .'o.  AF-AFOSR-386-63, 
St.  Louis  Univ.,  St.  Louis,  Mo.,  1964. 

VESIAC  8187  VU  The  earthquake  south  of  Honshu,  Japan,  on  February  18,  1956, 

is  studied  by  means  of  Fourier  analysis.  The  focal  depth  is  about 
45i*  km,  and  the  magnitude  is  7  1/4  to  7  1/2.  Three  theoretical 
models  of  the  source  mechanism,  Type  la,  Type  lb,  and  Type  II, 
are  examined  by  the  observed  amplitude  spectra  of  S  and  ScS  waves. 

It  is  found  that  the  observed  amplitude  ratios  of  the  Fourier  com¬ 
ponents  between  two  horizontal  components  of  the  S  wave  and  of  the 
ScS  wave,  respectively,  agree  well  with  the  theoretical  ratios  for  a 
Type  II  source.  The  scattering  from  the  mean  amplitude  is  calculated, 
and  the  result  shows  that  the  Type  n  model  is  preferable  to  either 
of  the  Type  I  models.  Described  is  how  the  radius  of  the  source 
region  is  estimated. 


HOERNES,  V.  R.,  "The  Earthquake  of  Messina  on  December  28,  1908," 
Sonder,  Aus.  Geol,  Runds.,  Vol.  1,  pp.  177-183,  1910,  (Translated  from 
German),  Contract  SD-78. 

VESIAC  9530  VU  It  was  to  be  anticipated  that  the  violent  earthquake  of  1908  would 

be  the  cause  of  many  publications,  in  a  manner  similar  to  the  earth¬ 
quake  of  Lisbon.  The  present  report  considers  only  the  most  impor¬ 
tant  of  these  publications,  and  does  so  only  in  brief.  It  was  impossible 
to  consider  a  complete  investigation,  since  the  mere  listing  of  all  the 
reports  that  have  appeared  in  many  journals  throughout  the  world  on 
the  subject  of  this  earthquake  would  far  exceed  the  space  available. 
This  report,  then,  is  a  bibliographical  essay  on  the  most  important 
studies  which  have  as  their  subject  the  Messina  earthquake  of  1908. 


HOFMANN,  R.  B.,  Limitation  of  Correction  Factor  Application  to  Magni¬ 
tude  Formulas,  VESIAC  Rept.  No.  4410-71-X,  Contr.  No.  SD-78,  Univ. 
of  Michigan,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich,,  1964. 

VESIAC  8128  E  VU  This  is  a  study  of  the  limitation  of  correction  factor  application 

AD  441  592  to  magnitude  formulas. 


HOFMANN,  R.  B.,  Magnitude  Determination  Problems  for  ihe  Worldwide 
Collection  and  Analysis  Program,  VESIAC  Rept.  No.  4410-71-X,  Contr. 
No.  SD-78,  Univ.  of  Michigan,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich., 
1964. 

VESIAC  8128  D  VU  Very  high  positive  station  magnitude  corrections  for  short  - 

AD  441  592  period  seismograph  systems  are  obtained  by  comparing  published 

magnitudes  with  calculated  magnitudes.  This  correction  does  not 
apply  at  less  than  shadow  zone  distances.  Two  types  of  evidence 
are  given  for  this.  The  average  such  correction  for  six  of  eight 
specific  instrument  types,  distributed  world  wide,  shows  increasing 
positive  values  with  decreasing  average  bandpass  period  and  band¬ 
pass  width.  Possible  explanations  for  these  phenomena  are  higher 
than  normal  attenuation  of  the  short-period  components  of  P  waves 
by  the  shadow  zone  mechanism,  and  variation  in  the  position  of  the 
available  broad  P-energy  spectrum  passed  by  any  specific  instru¬ 
ment. 


328 


WILLOW  RUN  LABORATORIES 


VESIAC  6109  VU 


HOFMANN,  R,  B,  and  F,  E.  ROMBERG,  Comparison  of  Earthquake  Magni- 
^de  Peterminatlon  Methods,  Speclailtept.  No.  6,  Contract  No.  AFl9 
(604)-«bl7,  Texas  Inst.,  Dallas,  Texas,  1963. 

Magnitudes  determined  from  P  waves  are  influenced  by  instrument 
type.  Short-period  instruments  generally  yield  magnitudes  about  one 
unit  less  than  long-period  instruments  for  teleseisms.  For  near  events 
this  difference  is  reduced. 

The  apparently  anomalous  relationship  between  the  mh  scale 
recently  adopted  by  the  USC&GS  and  AFTAC  and  the  widely  used 
Richter  scale,  M,  can  be  explained  by  the  different  rules  for  measuring 
P  amplitudes  by  instrumental  band-pass  characteristics,  and  by  possi¬ 
ble  shadow-zone  effects. 


VESIAC  8128  G  VU 
AD  441  592 


HOFMANN,  R.  B.  and  R.  W.  WYLIE,  Magnitude  Calculation  for  the  World- 
wide  Collection  and  Analysis  Program,  VESIAC  Rept~.No.  4410:?T-X~ 

No  SD-78,  Uniy>  Qf  Mlchlgan>  Inst>  of  Sci  &  Tech  Ann  Arboi! 

Mich.,  1964.  ’ 

£_.eral  methods  of  magnitude  determination  are  in  common 
use;  each  has  advantages  and  limitations.  The  methods  and  condi¬ 
tions  under  which  each  may  be  used  are  shown  in  this  report.  Mag¬ 
nification  vs.  period  curves  for  seismograph  systems  frequently 
have  steep  slopes.  Thus,  the  phase  of  largest  trace  amplitude  may 
not  represent  that  with  largest  ground  motion.  Two  amplitude  and 
period  measurements,  except  with  20-second  surface  waves,  should 
be  made  when  possible,  to  minimize  the  potential  error 


VESIAC  19,159  VU 
AD  679  558 


HOGAN,  J.  G.,  J.  J.  BLANEY,  T.  E.  FOLEY,  and  W.  E.  HAYNES,  et.  al, 
Evaluation  of  Seismic  Instruments  and  Basic  Research  on  Seismic 
W^ve  Propagation,  final  Sci.  Rept.T  1  .Tune  1966  to  31  A..™,.,*  taint 
Rept.  No.  AFCRL  68-0589,  Contract  AF  19(628)-6067,  Boston  College 
Chestnut  Hill,  Mass.,  1968  ’ 

Seismometer  test  procedures  are  presented.  Results  of  the  tests 
performed  on  Electro-Tech’s  model  EV17  seismometers  used  in  the 
portable  seismic  detection  system  are  detailed. 

The  results  of  frequency  response  tests  performed  on  the  porta¬ 
ble  seismic  detection  system  are  presented.  Changes  and  modifications 
of  the  portable  seismic  detection  system  are  described. 


VESIAC  19,282  VU 
AD  684  550 


HOLDER^  A.  P.,  M.  H.  P.  30TT,  Crustal  Structure  of  Great  Britain  Final 
Sci.  Rept.,  1  August  1963  to  3i  May  7968,  Contract  A‘F  61(05?F?33 
Durham  Univ.,  Durham,  England,  1968 

The  final  form  of  the  hardware  built  for  crustal  refraction  studies 
is  summarized  and  some  preliminary  results  from  a  major  crustal 
refraction  experiment  are  given. 


HOLYER,  R.  J.,  Simulation  of  Adaptive  On-Line  Maximum-Likelihood 
Processing,  Seismic  Array  Processing  TechniqTies,  Tech.  Rept7~No 
11,  Contract  VT  OVui,  F33657-70C-0100,  f^TiTst.,  Inc.  Dallas 
Texas,  1970 
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VESIAC  14,946  VU 


VESIAC  6046  VU 


VESIAC  12,405  VU 
AD  470  872 


WILLOW  RUN  LABORATORIES 


On-line  adaptive  maximum-likelihood  processing  has  been  simu¬ 
lated  on  the  IBM  S/360  computer  to  investigate  some  of  the  problems 
associated  with  on-line  processing.  The  problems  considered  were 
the  presence  of  signals  in  the  data,  dead  or  noisy  channels,  and  sig¬ 
nal  model  errors  in  adaptive  beamsteers.  Experimental  results 
indicate  that  relatively  simple  techniques  are  effective  in  reducing 
the  detrimental  effects  of  these  on-line  problems  to  an  insignificant 
lovel. 

HOLYER,  R.  J.,  and  R.  L.  FISHER,  Worldwide  Collection  and  Interpreta¬ 
tion  of  Earthquake  Data  -  Special  Report  No.  5:  Method  for  Treating 
Cumulative  Errors  in  Epicenter  Determinations,  Contract  C- 104-65, 
Texas  Instr.,  Inc.,  Dallas,  Texas,  1966. 

A  new  technique  is  presented  which  removes  both  regional  errors 
and  near-source  crustal  and  upper  mantle  anomalies  from  epicenter 
location  calculations .  This  technique  treats  each  event  individually 
rather  than  statistically.  Many  sources  of  error  are  possible  in  each 
epicenter  location.  These  errors  can  be  classified  into  two  groups: 

(1)  random,  and  (2)  cumulative.  'Die  effects  of  random  errors  in  epi¬ 
center  location  are  reduced  by  the  present  least- squares  method  used 
by  the  USC&GS  and  Texas  Instruments.  The  method  introduced  here 
treats  cumulative  errors,  the  presence  of  which  results  in  an  irregu¬ 
lar  azimuthal  distribution  of  time  residuals.  Time-residual  patterns 
are  studied  to  determine  a  theoretical  epicenter  shift  toward  the  true 
location,  and  the  data  are  applied  to  a  number  of  events. 


HOOK,  J.  F.  and  T.  KARLSSON,  A  Theoretical  Study  on  Propagation  of 
Seismic  Waves  in  an  Inhomogeneous  Earth,  Final  Rept.,  Contract  No. 
AF  49(638)- 1082,  Natl.  Engr.  Set.  Co.,  Pasadena,  Calif.,  1963. 

This  final  report  summarizes  the  work  performed,  which  had 
already  been  published  in  seven  papers.  The  work  involved  extending 
and  perfecting  a  generalization  of  the  Helmholtz  method  of  potentials 
that  yields  separation  of  the  P  and  SV  components  for  certain  types 
of  transversely  inhomogeneous  media.  The  method  is  applied  to  repre¬ 
sentative  P  and  SV  problems;  for  this  initial  study,  inhomogeneous 
media  for  which  analysis  was  simplest  were  chosen.  A  nearly  com¬ 
plete  catalog  of  the  separable  cases  of  the  P  and  SV  components  of 
the  vector  wave  equation  was  prepared  for  a  system  of  nonlinear 
equations  the  properties  of  the  medium  had  to  satisfy.  Lamb's  prob¬ 
lem  for  an  inhomogeneous  medium  with  constant  velocities  of  propa¬ 
gation  is  considered. 


HOOVER,  D.  B.,  D.  PLOUFF,  and  J.  H.  HEALY,  Calibration  of  a  Seismic- 
Refraction  System,  Tech.  Rept.  No.  39,  Contract  ARPA  Order  No.  193- 
64,  U.  S.  Geological  Survey,  Denver,  Colorado,  1965. 

A  high  fidelity  piezoelectric  shake  table  has  been  used  to  calibrate 
the  U.  S.  Geological  Survey's  long-range  seismic-refraction  equipment. 
The  frequency  response  is  obtained  by  Fourier  analysis  of  the  system 
output  from  a  step  function  in  displacement,  and  by  direct  measure¬ 
ment  of  the  response  to  sinusoidal  displacements.  An  auxiliary  in 
situ  test  (current  release)  which  does  not  require  a  shake  table  iTused 
to  calibrate  the  system  each  time  a  field  recording  is  made.  The  corn- 
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binatlon  of  these  three  techniques  provide  an  accurate  calibration  that 
can  be  continuously  monitored  during  the  course  of  a  field  program. 


HOWARD,  J.  H,,  The  Mechanical  Analysis  of  Quaternary  Tectonism,  Final 
Rept.,  1  October  1966  Through  30  September  1967,  Rept.  No.  AFCRL- 
67-0630,  Contract  F  19628-67-C-0036,  Shell  Development  Co.,  Houston, 
Texas,  1967. 

This  research  has  been  concerned  principally  with  the  analysis 
of  strains  which  have  developed  at  the  earth's  surface  during  the  last 
35  years.  Deformation  of  the  earth's  surface  has  occurred  within  the 
last  35  years  and  presumably  is  continuing  today.  The  deformation 
is  documented  by  repeated  surveys  of  geodetic  movements.  Sufficient 
data  exist  at  a  number  of  areas  to  determine  strains.  These  deter¬ 
minations,  however,  involve  interpolations  of  data. 


HOWARD,  J.  H.,  Recent  Deformation  at  Buena  Vista  Hills  -  (Appendix  B) 

of  The  Mechanical  Analysis  of  Quaternary  Tectonism,  Rept*  No.  AFCRL- 
67-0630,  Contract  F  19628-67C-0036,  Shell  Development  Co.,  Houston, 
Texas,  1967. 

This  article  presents  a  method  for  describing  the  displacements 
and  strains  associated  with  these  areas  where  data  are  available  on 
the  movements  of  a  limited  number  of  points.  This  article  also  de¬ 
scribes  deformations  which  have  occurred  at  Buena  Vista  Hills,  Cali¬ 
fornia,  durirg  the  period  1932-1959. 


HOWARD,  J.  H.,  Recent  Deformation  of  the  Choiame  and  Taft-Maricopa 
Areas,  California  -  (Appendix  C)  of  The  Mechanical  Analysis  of  Quat¬ 
ernary  Tectonism,  Rept.  No.  AFCRL-67  -  0630,  Contract  F  19628-67C- 
0030,  Shell  Development  Co.,  Houston,  Texas,  1967. 

This  article  presents  the  analyses  of  deformation  which  have 
occurred  at  the  earth's  surface  within  the  last  35  years  to  two  areas 
whi"h  cross  the  San  Andreas  fault.  These  areas  are:  (1)  the  Choiame 
area  and  (2)  the  Taft-Maricopa  area  (Figure  C-l).  This  article  is 
also  concerned  with  reviewing  selected  methods  of  analyzing  geodetic 
data  in  order  to  describe  strains  which  are  developing  in  the  earth. 


HOWARD,  J.  H.,  The  Two-Dimensional  Analysis  of  Movements  of  Points 
to  Determine  Finite  Strains  -  (Appendix  A)  of  The  Mechanical  Analysis 
of  Quaternary  Tectonism,  Rept.  No.  AFCRL-67-0630,  Contract  F  19628- 
C7C-0036,  Shell  Development  Co.,  Houston,  Texas,  1967. 

This  article  presents  a  method  for  analyzing  the  deformation  of  a 
body  when  the  positions  through  time  of  a  limited  number  of  points 
are  known.  The  method  now  applies  to  two-dimensional  problems  only, 
but  could  be  extended  to  three  dimensions.  The  method  applies  to  the 
analysis  of  geodetic  data  on  recent  crustal  displacements  and  to  the 
two-dimensional  analysis  of  deformed  fossils  and  of  existing  large- 
scale  geologic  structures. 
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HOWARD,  J.  H.,  The  Use  of  Transformation  Constants  in  Finite  Homo  - 
geueous  Strain  Analysis  -  (Appendix  D)  of  The  Mechanical  Analysis  of 
Quaternary  Tectonlsm,  Rept.  No.  AFCRL-67-0630,  Contract  F  1 9 6 2 S - 
67-C-0036,  Shell  Development  Co.,  Ventura,  Calif.,  1967. 

VESIAC  17,129  D  VU  The  size,  shape  and  orientation  of  the  strain  ellipse,  which  graph¬ 

ically  portrays  the  state  of  strain,  are  functions  of  the  transformation 
constants  and  can  be  computed  when  the  transformation  constants  have 
been  determined. 

This  article  presents  a  method  for  determining  these  constants. 

This  article  also  illustrates  their  use  by  a  hypothetical  example  (a 
sheared  crystal) ;  nd  by  two  real  examples  (a  deformed  spirlfer  and  a 
stretched  belemni  c). 

HOWARD,  R.  F.,  Bathymetry  Program  Kurile  Islands  Experiment,  3.  Ocean- 
Bottom  SeisriiOgraphlc  Experiments,  Project  VT/6706  Contract  F33657- 
67C-1050,  Texas  Inst.  Inc.,  Dallas,  Texas,  1967. 

VESIAC  16,629  VU  A  bathymetric  survey  was  conducted  as  a  part  of  the  Kurile  Is¬ 

lands  Experiment.  Since  the  primary  efforts  of  the  experiment  were 
directed  toward  the  Ocean- Bottom  Seismograph  and  Explosive  Pro¬ 
gram,  the  method  used  during  the  bathymetric  survey  was  appropriate 
but  not  optimum.  Bathymetric  data  were  very  good  and  were  as  reliable 
as  navigation  would  permit.  However,  the  profile  coverage  was  gener¬ 
ally  too  sparse.  The  c>>  tclusion  is  that  observations  of  depth  values, 
OBS-environmental  relations  and  overall  bathymetry  are  valid  within 
navigational  limits. 

HOWELL,  B.  F.  and  P.  M.  LAVIN,  Model  Studies  of  Seismic  Energy  Dis¬ 
tribution  Around  Different  TypesToFSources,  Final  Rept.,  Contract  hfo. 
XT  I9(604)-7383,  Pennsylvania  State  Univ.,  University  Park,  Pa.,  1963. 

This  report  discusses  model  studies  of  first  motions  produced  by 
an  actual  fault.  Eight  models  were  used,  five  of  Plexiglas  and  three 
of  Plexiglas  and  steel.  Results  indicated  a  double-couple  source 
mechanism.  Studies  were  also  conducted  on  the  effect  of  near-source 
velocity  discontinuities  on  first  motion  patterns.  Conventional  two- 
dimensional  ultrasonic  techniques  were  employed.  It  was  shown  that 
it  is  possible  to  distinguish  between  various  simple  force  systems, 
simulating  earthquake  and  explosion  source  mechanisms  on  the  basis 
of  first  motion  studies.  However,  interpret  at  ional  problems  can  exist 
if  the  focal  area  is  not  Homogeneous. 

HOWELL,  B.  F.,  and  P.  M.  LAVIN,  Studies  of  the  Effect  of  Depth  of  Focus 
on  Seismic  Pulses,  Contract  AF  19(628)-238,  Pennsylvania  STate 
Univ.,  University  Park,  Pennsylvania,  1966. 

The  principal  objective  of  this  research  is  to  improve  the  accuracy 
of  focal-depth  determination  as  a  means  of  distinguishing  between  nat¬ 
ural  earthquakes  and  explosions.  The  research  has  consisted  mainiy 
of  evaluating  a  method  of  focal-depth  determination  which  depends  on 
recognition  of  the  sequence  of  events  which  arise  from  the  reflection 
of  the  initial  P  pulse  at  the  surface  and  evaluating  the  factors  con¬ 
trolling  the  accuracy  of  this  measurement. 


VESIAC  13,550  VU 
AD  627  373 


VESIAC  7373  VU 
AD  427  869 
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VESIAC  15,324  VU 
AD  646  035 


VESIAC  6498  VU 


VESIAC  14,321  VU 


A  second  objective  is  to  study  the  effect  of  the  nature  of  a  boun- 
the  real  earth  ^  PUlS6S  refracted  al0ng  11  both  in  scale  models  and  in 


HOWELL,  B.  F.,  and  P.  M.  LAVIN,  Studies  of  the  Effect  of  Depth  of 
Tn“S,  °"  Se  ,S^C  P111565’  r’inal’RepF:,  1  January  1962  Thro^iH 
uctooer  tsb3,  Rept.  No.  AFCRL-66-764,  Contract  AF  19(628)- 
iJo,  Penn.  State  Univ.,  University  Park,  Pa.,  1966. 

This  report  summarizes  conclusions  of  30  reports  issued  in  con- 

o H he  obi ect  t  ve 8  JJJ:”®1’  ?“*  !‘StS  the  reP°rts.  which  discuss  how  each 
of  the  objectives  of  the  contract  was  reached. 

event^f/th'rw^1  m6w0d^Sed  to  measure  depth-of -focus  of  shallow 
events  is  the  Watson-Merdler  inverse-filtering  technique.  A  simpli¬ 
fied  version  which  neglects  noise  also  finds  ghosts  in  a  seismognfm, 

same  ghost’s88'001,1,6  3  i0n‘  71,6  threC  methods  fre<luently  find  the 

S  P  Sc  faCt°r  lt  dlffiCult  for  311  three  methods  to  find  ghosts:  (1) 
S-P  seismometers  do  not  record  the  main  part  of  the  energy  in  most 

pulses;  (2)  the  ghosts  commonly  differ  greatly  from  their  primaries 
in  waveform  and  frequency  spectrum. 

H0WSlB,fS  ,LA,VZN’  A’  DURAZZOand  Y.  NAKAMURA,  Model 
Studies  of  the  Effect  of  Depth  of  Focus  on  Seismic  Pulses,  First'Semi- 
annual  Teen.  Kept..  Contract  No.  AF  19(628)-23fl,  Pennsylvania  State 
Univ.,  University  Park,  Pa.,  1962. 

The  object  of  this  research  is  to  develop  a  technique  for  deter¬ 
mining  the  depth  of  focus  of  a  seismic  disturbance  to  within  plus  or 
minus  5  km  accuracy  or  better.  The  use  of  accurate  focal  depth 
measurements  to  distinguish  between  earthquakes  and  underground 
nuclear  explosions  is  discussed.  The  phase  and  frequency- spectra 
differences  in  a  seismic  pulse  should  depend  on  the  depth  of  focus. 

In  this  project,  results  from  two-dimensional  model  studies  will  be 
compared  with  actual  seismograms  to  see  whether  the  same  effects 
are  present.  This  report  discusses  certain  difficulties  in  choosing 
material  for  the  model.  Several  means  of  attaching  transducers  to 
the  model  are  described.  Preliminary  results  and  other  matters  are 
included. 


HOWELL,  B.  F.,  P.  M.  LAVIN,  S.  C.  MERDLER,  and  Y.  NAKAMURA 
et  al.,  Model  Studies  of  the  Effect  of  Depth  of  Focus  on  Seismic 
Pulses,  Semiannual  Tech.  Rept.  to  June  1963, Contract  AF  19(628)- 
238,  Pennsylvania  State  Univ.,  University  Park,  Pa.,  1963. 

This  report  discusses  progress  on  attempts  to  improve  methods 
of  determining  the  depth  from  the  earth's  surface  of  seismic  wave 
sources.  It  is  desired  that  all  disturbances  originating  at  depths 
greater  than  those  accessible  to  man  be  distinguished  from  those 
originating  at  lesser  depths.  The  latter  mighi  then  be  due  to  nuclear 
explosions,  unless  there  is  evidence  of  a  natural  cause.  Included  is 
a  discussion  of  near-source  and  distant  stations.  A  section  on  seis¬ 
mogram  analysis  and  a  discussion  of  a  report  on  the  effect  of  a  transi¬ 
tion  zone  at  the  M  Discontinuity  on  the  frequency  spectrum  of  seismic 
waves  refracted  at  the  boundary  are  included. 
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irjl  4tolt*l»  TV»o  dlffrrrnt  ,in»f«'»rh*  *  were  compared —  statistical 
a*4  drtermbtMir  l.-r  the  statistical  approach.  the  computer  pro¬ 
gram  ,,DI-ACKV.*'  which  compute*  power  drn«ity  spectra.  was  adopted. 
A  program  which  u«r«  IN*  Numerical  Transform  Theorem  was  written 
for  thr  CDC  160A  digital  computer.  This  program.  "NXTIIAN."  relic* 
I«n  a  deterministic  consideration  a  lime  sene*  The  agreement  l»e- 
itrMi  i hr  Hold  ralihrat Inn  and  ihr  estimation  of  Ihr  magnification  curve 
l*  quite  gt  «d  up  to  1.5  cps,  considering  thr  simplicity  ol  ti  n  mathemat¬ 
ical  m«4ri  used  in  the  study  Thr  scatter  almve  this  frequency  Is 
discussed 

HUANG,  V.  T..  Preliminary  Evaluation  ol  A  Ctdlbratlon  Technique  Fur 
Multtple-Kfrmeni  Array  Systems,  tech.  Tlept  No.  Ca-TlTTContrarl 
rrrosr.  A>73M5Tr.12n5.  TeTedyne  Industries,  Inr  .  Grolrch  Dlv., 
Garland,  Texas,  1965. 

A  concept  in  Investigated  for  thr  calibration  of  seismographs  which 
uses  sj>rcira  of  strong  trlrsrisinlc  P  waves.  This  technique  has  a 
special  application  In  Large  Aperture  Seismic  Arrays  (LASA).  where 
calibration  of  each  Instrument  Individually  becomes  difficult  because 
of  the  number  of  seismometers  Involved. 

Signals  recorded  t,y  standard  llenloff  short -period  seismographs 
ere  analyzed  by  means  of  an  analog  spectrum  analyzer.  The  study 
shows  a  remarkable  agreement  between  the  estimated  values  of  the 
relative  magnification  curves  and  the  actually  calibrated  values  for 
Iterlods  greater  than  1  sec.  For  shorter  periods,  however,  the  agree¬ 
ment  Is  not  good  enough  for  actual  application. 
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VESIAC  16.0*5  VU 
AI)  813  MB 


VESIAC  14,319  VU 


VESIAC  H299  VU 


l  r  °*  Aninll'ud®  Anomalies  Due  to  I)||*. 

TrwJ,  1967  3'°’  T  r<lynC  InduMr,e8>  ,ne-  Ceoteeh  Dlv.,  Garland, 

An  Idea  o f  an  elastically  restrained  boundary  is  Introduced  for 
partial  explanation  of  the  amplitude  anomalies  customarily  observed 
near  the  low -velocity,  weathered  layer  of  the  earth’s  surface  Non- 
dlmensiona1  |*arameler8  are  used  as  measures  of  restraint  for  par¬ 
ticle  motion  within  this  weathered  layer  overly  Inc  an  Isotropic,  homog- 
eneous,  semi-infinite  solid  earth.  It  is  found  that  the  decree  of  sur- 

!^C«^!ral"'  ,haN  1cnnsiderab,c  effect  on  the  amplitude  anomaly  when 
the  nondlmenslonal  parameter  for  the  restraint  of  particle  motion 
which  raiif?"s  from  zero  to  Infinity  becomes  greater  than  unity. 

HUANG,  Y.  T..  Spectrum  Filtering  by  Means  of  Numerical  Transform 
TTicorem,  Tech,  llept.  No.  66-19,  ConlracTWMOSl,  AF  33(6571- 
1214a,  Iclcdyne  Indust.,  Inc.,  Geotech.  Div.,  Garland,  Texas,  1906. 

i  m  ,ypC  °f  dlBi,al  UHcrlng  is  explained  without  using  the  eon- 
volut Ion  theorem  used  in  electrical  engineering.  The  scheme  makes 
use  °  the  Numerical  Transform  Theorem  which  transforms  a  pair 
of  finite  speetr a  (i.e.,  amplitude  and  phase  spectra)  in  the  frequency 
domain  into  a  finite  time  series.  Tills  time  series,  which  may  be 
filtered  during  transformation,  has  precisely  (he  same  record  length 
as  the  original  time  series  without  introducing  meaningless  tran- 
slcnts  The  spectrum  filtering  technique,  in  contrast  to  the  convolu¬ 
tion  filtering  technique,  does  not  require  a  separate  digital  filler. 

H UNKINS,  K.,  Studies  In  Marine  Geophysics  and  Underwater  Sound  from 
Pr  ftlng  Ice  Stations,  Contr.  No.  NONR 26Rfff?T  EamonTGcoT  Oh -cry 
Palisades,  N.  Y.,  1963  ’ 

This  report  outlines  the  studies  undertaken  in  marine  geophysics 
and  underwater  sound  from  drifting  ice  stations.  The  report  covers 
five  items:  1)  marine  geophysics  at  T-  3;  an  expanded  program  of 
research  was  inaugrated  at  T-3  in  June  1963.  This  involved  the 
addition  of  a  continuously  operating  precision  depth  recorder-  2) 
seismic  refraction  experiments  in  the  Arctic  Ocean;  a  long  seismic 
refraction  profile  was  obtained  in  the  Chukchi  Sea  through  a  coopera¬ 
tive  project  with  the  Universities  of  Wisconsin  and  Minnesota;  3)  physi- 
eal  oceanographic  program  at  T-3;  new  studies  were  begun  in  June 
U?  •  4)  marine  geology;  bottom  photographs  were  taken  and  samples 
obtained  for  analysis  for  radiocarbon  to  determine  the  sedimentation 
and  climatic  history  of  the  arctic;  and  5)  wave  motion  and  earthquakes 
m  the  Arctic  Ocean. 


VESIAC  7330  VU 
AD  411  193 


HUNKINS,  K.,  Studies  in  Marine  Geophysics  and  Underwater  Sound  from 
Drifting  Ice  stations,  Semiannual  Tech.  Summ.  Rept  Contr^ 

Nonr  266(82),  Lamont  Geol.  Observ,,  Palisades,  N.Y.,  1963, 

This  summary  report  provides  a  capsule  comment  on  both  past 
and  proposed  work  in  the  following  areas:  1)  magnetics  experiment 
c"Jf: l®,,ier  s  tee  Island  (T-3),  2)  summer  program  on  T-3,  3)  reduction 
of  T-3  data,  4)  seismic  refraction  studies  proposed  for  the  fall,  5) 
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ocean-bottom  and  ice  surface  seismic  noise  measurements  made  on 
ARLIS  II,  6)  shallow-water  sound  propagation  in  the  Arctic  Ocean,  and 
7)  additional  ARLIS  II  results. 


VESIAC  10,550  VU 
AD  457  064 


HUNKINS,  K.,  Studies  in  Marine  Geophysics  and  Underwater  Sound  from 
Drifting  Ice  Stations,  Semiannual  Tech.  Summ.  Rept., T" July  Through 
31  December  1964,  Coiitr.  NOnr  266(82),  Lamont  Geol.  Observ 
Palisades,  N.  Y.,  1964. 

This  report  is  concerned  with  the  following  things: 

M  n  *?  a  semi-annual  report  that  covers  the  field  operations  at 
T-3,  a  drifting  ice  station  which  is  operated  in  the  Arctic  area  by  the 
Lamont  Geological  Observatory  of  Columbia  University; 

(2)  Airborne  Magnetic  Survey  Project:  the  work  done  on  this 
project  in  the  time  period  under  consideration  is  discussed; 

(3)  Work  at  Lamont  Geological  Observatory,  in  Marine  Geo¬ 
physics  and  Submarine  acoustics  and  seismology  is  discussed.  Work 
done  in  Physical  Oceanography  is  discussed. 

Also  included  in  the  report  are  abstracts  of  two  papers  which 
were  presented  at  the  American  Geophysical  Union  Meeting  Washinir- 
ton,  D.  C.,  April  1965.  b 


VESIAC  14,324  VU 


HUNKINS,  K.,  Studies  in  Marine  Geophysics  and  Underwater  Sound  from 
Drjftlng  lcc  Stations,  Semiannual  Tech.  Summ.  Rept.,  Contract  NOnr 
266(82),  Lamont  Geol.  Observ.,  Columbia  Univ.,  Palisades  N  Y 
1964.  >  ■> 

This  Semi-annual  Technical  Summary  Report  covers  the  research 
program  during  the  winter  and  spring,  1964-1965.  Studies  continued 
with  depth  gravity,  and  magnetic  measurements.  Navigation  and 
weather  data  were  also  taken  as  necessary  background  for  the  geo¬ 
physical  observations.  The  field  operations  are  described.  In  addi¬ 
tion,  the  data  analysis  at  Lamont  Geological  Observatory  during  the 
period  is  discussed.  Three  areas  arc  reported  on:  (a)  marine  geo¬ 
physics;  (b)  underwater  acoustics;  and  (c)  physical  oceanography. 


VESIAC  16,643  VU 
AD  650  409 


HUNKINS,  K.,  Studies  in  Marine  Geophysics  and  Underwater  Sound  from 
Pfjftlng  Ice  Stations,  Semi-Annual  Tech.  Summ.  Rept,  Contract  NOnr 
266(82),  Columbia  Univ.,  New  York,  N.  Y.,  1967. 

This  report  describes  work  accomplished  at  Fletcher's  Ice  Island 
(T-3)  during  the  reporting  period.  The  topics  discussed  include  nav¬ 
igation,  bathymetry,  and  seismic  profiling. 


VESIAC  18,001  VU 


HUNKINS,  K.,  Studies  in  Marine  Geophysics  and  Underwater  Sound  from 
Drifting  Ice  Stations,  Semi-Annual  Tech.  Summ.  Rept,  1  July  Through 
31  December  1967,  Contract  Nonr  266  (82),  Columbia  Univ  New  York 
N.  Y.,  1967. 

This  report  contains  brief  statements  of  work  done  in  the  following 
fields;  Navigation,  Bathymetry,  Gravity,  Magnetics,  Seismic  Profiler, 
Bottom  Sampling,  Marine  Geochemistry,  Nephelometer,  Current  Mea¬ 
surements,  Underwater  Sound,  and  Arctic  Sound  Scattering  Layers. 
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HUNKINS,  K.,  Studies  in  Marine  Geophysics  and  Underwater  Sound  from 
Drifting  lee  Stations,  Semiannual  Tech.  SUmm.  Kept..  1  January  to  30 
June  1968,  Contract  Nonr  266(82),  Columbia  Univ.,  New  York,  N.  Y. 
1968 


This  report  is  a  semiannual  technical  report  which  discussed 
work  done  on  the  following  subjects:  Navigation,  Bathymetry,  Gravity, 
Magnetics,  Seismic  Profiles,  Marine  Geochemistry,  Underwater  Sound, 
and  Data  Analysis. 


HUNKINS,  K.,  Studies  in  Marine  Geophysics  and  Underwater  Sound  from 
Drifting  Ice  Stations,  Semiannual  Tech.  Sumni.  Rept.,  1  July  to  31 
Dec.  1968,  Contract  Nonr  266(82),  Lamont -Doherty  Geoi.  Observ., 
Columbia  Univ.,  Palisades,  N.  Y.,  1968 

This  semi-annual  Technical  Summary  report  includes  descrip¬ 
tions  of  the  operations  at  Fletchers  Ice  Island  (T-3)  and  work  at 
Lamont.  It  also  describes  the  computer  programs  written  for  the 
marine  geophysical  data  analysis. 


HUNT,  D.  P.,  A  Selected  Events  Recorder  for  Seismic  Applications,  Sri. 
Interim  Repi.,  Rept.  No.  AFGSR-70-0330,  Confrari XF?iSR-64ti-66, 
Univ.  of  Nevada,  Reno,  Nov.,  1969 

This  document  describes  a  developmental,  suitcase-size  portable 
seismic  recording  station  specifically  tailored  to  micro-earthquake 
investigation.  The  total  instrument  package,  including  recoider,  24- 
hour  battery  pack,  radio  antenna,  seismometer,  and  fieid  wire  weighs 
less  than  100  pounds  and  can  be  hand-carried  by  two  peopie  into  re¬ 
mote  areas  not  accessible  by  other  means. 

The  recorder  portion  of  the  station  is  a  'wo-channei.  iow  speed, 
Instrumentation -type  magnetic  tape  recorder  which  was  developed 
for  this  particular  application.  This  recorder  has  the  unique  capa¬ 
bility  to  edit  incoming  data  and  record  only  those  signals  that  exceed 
a  preset  amplitude  threshold  while  retaining  the  iow-ievei  preamble 
to  the  recorded  event.  A  time  signal  derived  from  a  National  Bureau 
of  Standards  (WWVil)  broadcast  is  recorded  with  the  data  to  provide 
accurate  event-time  correlattoi  . 

Reproduce  capability  is  provided  within  the  station  to  permit 
signal  monitoring  during  set-up  and  to  aliow  transfer  of  data  from 
the  magnetic  tape  to  chart  typo  records  for  visual  analysis. 

HUSTED.  ,1.  E.,  Studies  of  the  Seismicity  of  tin*  State  of  Georgia,  i ’liases 
ljind  11,  Semiannual  Tech.  Rept.  No.  2.  CGS-123T,  Georgia  Inst,  of 
Tech.,  Atianta,  Ga.,  i965. 

in  this  report,  work  has  been  confined  to  analysis  of  seismograms 
for  both  local  and  teleseismic  events,  with  emphasis  on  teteseismic 
events.  This  seismogram  analysis  has  two  main  objectives:  "the 
examination  of  residuals  from  the  Jeffreys- Builen  travei  time  tallies 
to  determine  whether  or  not  ttiere  are  any  correlations  which  could 
tie  applied  to  make  the  tatiies  more  accurately  refiect  travei  time  ob¬ 
served  at  this  station;  and  the  computation  of  regtonai  magnitude 
corrections  for  this  station."  A  discussion  of  how  these  objectives 
are  iietng  achieved  ends  the  report. 
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HUSTED.  J.  E..  Studies  of  the  Seismicity  of  the  State  of  Georgia,  Phases 
I  and  n,  Semi-Annual  Tech.  Rept.  No.  3,  Contract  CGS-1237,  Georgia 
Inst,  of  Tech.,  Atlanta,  Ga.,  1964. 

Preliminary  results  are  given  from  earthquake  body  wave  mag¬ 
nitude  studies  nd  from  local  explosion  studies. 


IBM  CORP.  (STAFF),  LASA  Experimental  Signal  Processing  System, 

First  Quarterly  Tech.  Rept.,  Rept.  No.  TR-67-458,  Contract  F19628- 
67C-0198,  IBM  Corp.,  Gaithersburg,  Md.,  1967. 

This  document  discusses  the  effort  expended  during  the  first 
quarter  to  provide  the  hardware  and  software  necessary  to  support 
research  and  development  directed  toward  the  study  of  seismic 
signal  processing  and  delineates  tasks  planned  for  execution  during 
the  next  quarter. 

In  addition  to  work  accomplished  and  future  plans,  this  document 
presents  detailed  information  related  to  System  Data  Flow  and  Hard¬ 
ware  Configuration,  Array  Interface  Monitor  and  Control,  Programming, 
Microcoding,  and  Washington  Laboratory  in  Appendices  A  through 
E,  respectively. 

IBM  CORP.  (STAFF),  LASA  Experimental  Signal  Processing  System, 

Third  Quarterly  Tech.  Rept.  No.  TR  68-149,  Contract  F19628-67C- 
0198,  IBM  Corp.,  Gaithersburg,  Md.,  1967. 

The  Third  Quarterly  Technical  Report  for  the  LASA  Experimental 
Signal  Processing  System  identifies  the  effort  expended  to  provide  the 
hardware  and  software  in  support  of  research  and  development  directed 
toward  the  study  of  seismic  signal  processing.  It  also  delineates  work 
tasks  planned  for  the  next  quarter.  This  document  presents  detailed 
information  related  to  machine  configurations,  time  delay  correlation, 
event  location  accuracy,  optimum  processing,  fast  Fourier  transform, 
array  design,  steering  delay  library,  magnitude  estimation,  and  travel 
time  characterization. 


IBM  CORP.  (STAFF),  LASA  Signal  Processing,  Simulation,  and  Communica- 
tions  Study,  February  196o  -  January  1967,  Final  Rept.  No.  ESD-TR- 
66-635,  Contract  AF  19(628)-5948,  IBM  Corp.,  Gaithersburg,  Md..  1967. 

In  this  final  report, the  study  results  are  described  in  detail.  A 
summary  of  the  findings  correlates  the  results  with  factual  detail 
reported  earlier.  Signal  processing  is  discuss^;  further  system  and 
simulation  studies  are  reported;  suggested  system  implementation  is 
extended;  and  the  set  of  simulation  programs  used  in  this  study  is 
presented. 


IBM  FEDERAL  SYSTEMS  DIV.  (STAFF),  LASA  Signal  Processing.  Simu¬ 
lation.  and  Communications  Study,  V.  1,  Rept.  No.  ESD-TR-66-463, 
7fFT5TB28)-5d48,  IbM  Federal  Systems  Div.,  Gaithersburg,  Md..  1966. 

This  report  sets  forth  a  functional  description  of  a  LASA  Signal 
Processing  System.  The  system  parameters  have  been  chosen  by 
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taking  advantage  of  important  s'"tem  tradeoffs  to  reduce  the  hardware 
necessary  to  implement  the  knov.  operating  requirements.  The  system 
is  configured  to  allow  considerable  experimentation.  Generalized 
processing  techniques  and  system  partitioning  have  been  employed  to 
permit  growth  and  change  on  the  basis  of  experimental  results.  On 
the  other  hand,  certain  desired  operational  system  functions  and  per¬ 
formance  objectives  can  at  this  time  be  identified.  These  have  been 
taken  into  account  so  that  immediate  advantage  can  be  taken  of  existing 
array  equipments  and  signal  processing  technology. 


ICHIKAWA,  M.,  P.  W.  BASHAM,  A  Study  of  P-Wave  Amplitude  and  Spec- 
tral  Characteristics  at  Canadian  Seismic  Stations,  Contract  AF-AFOSR- 
62-453,  Arctic  Inst,  of  North  America,  Montreal,  Quebec,  Canada,  1966. 

A  study  of  the  relative  recording  ability  of  Canadian  seismological 
stations  is  in  progress  at  the  Observatories  Branch,  Dept,  of  Mines 
and  Technical  Surveys.  Consideration  of  P-wave  amplitude  anomalies 
indicates  that  the  causes  of  these  anomalies  are  likely  to  be  in  the 
iower  crust  or  upper  mantle.  Consideration  of  variations  in  the  spec¬ 
tral  structure  of  P  waves  indicates  that  a  very  great  influence  is  exerted 
by  the  geologic  structure  near  the  station.  Consideration  of  S/N  indi¬ 
cates  that  Mould  Bay's  excellent  sensitivity  is  mainly  the  result  of  its 
generally  iow  noise  level. 


IL'IN,  A.  V.,  "Fioor  Reiief  of  the  Gulf  of  Kamchatka,"  Akad.  Nauk  SSSR, 
Trudy  Inst.  Okeanoiogii  Vol.  50,  pp.  21-28,  1961,  (Translated  from 
Russian),  Contract  SD-78. 

From  1950  to  1955,  the  expeditionary  vessel  of  the  Inst,  of  Ocean¬ 
ology,  the  Vityaz,  entered  the  Gulf  of  Kamchatka  many  times  in  con¬ 
ducting  oceanographic  investigations  in  the  seas  of  the  Far  East  and 
of  the  northwestern  part  of  the  Pacific  Ocean.  A  series  of  sounding 
tasks  were  obtained  and  the  data  was  obtained  for  a  detailed  charac¬ 
terization  of  the  sea  floor  in  the  Gulf  of  Kamchatka.  The  investigation 
of  the  relief  of  the  sea  floor  was  accomplished  with  automatically 
recording  echo  sounders.  A  new  bathymetric  map  of  the  Gulf  was 
compiled  on  the  basis  of  the  Vityaz  data.  Data  of  the  Korfo-Kara- 
ginski  expedition  of  the  Inst,  of  Oceanology  on  the  vessei  Academician 
Shuieikin  in  1956  was  used  as  supplementary  material. 


ING,  Dr.,  and  J.  M.  MUNUERA,  Recent  Scismologicai  Contributions  in 
Spain,  Contract  AF  61(052 )-657,  Instituto  Geografico  y  Catastral. 
Madrid,  Spain,  1965, 

The  author  describes  results  from  research  in  the  area  bounded 
by  the  meridians  10  deg.  W,  5  deg.  E,  35  deg.  N,  and  44  deg.  N.  In¬ 
cluded  are:  (a)  a  description  of  the  seismological  network,  instru¬ 
mentation,  and  instrumentation  accuracy  in  this  area;  (b)  a  discussion 
of  a  tabie  computed  by  Morencws,  and  his  homogenized  calibration  of 
the  stations  at  Maiga,  Logrono,  Alicante,  and  Almiria.  Discussed  is 
his  simplifications  of  Eaton's  method  to  deduce  critical  damping  cor¬ 
responding  to  high  period  cases,  and  (c)  studies  by  Payo  and  Arroyo, 
concerning  instrumentation,  the  Euroasiatic  path,  frequency,  regres¬ 
sion  logs,  earthquake  energy  and  epicenter  studies. 
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ING,  Dr.,  and  G.  PAYO,  A  Model  of  Crustal-Mantle  Structure  for  the 

Iberian  Peninsula  Aria,  Contract  AF  6 1(052)- 657,  Institute)  Geografico 
y  Catastral,  Madrid,  Spain,  1965. 

Making  use  of  the  earthquakes  recorded  at  the  Spanish  seismo- 
logical  observatories  during  the  last  15  years  and  at  a  distance  from 
the  stations  less  than  1,000  km,  the  author  has  selected  40  of  them 
which  show  the  clearest  records  in  all  the  stations.  Epicenter  loca¬ 
tion  was  revised  and  recalculated.  Travel  time  curves  for  the  six 
fundamental  crustal  phases,  generally  considered  in  near  quakes, 
have  been  determined  at  Toledo  with  these  earthquake  records.  The 
least  square  method  was  used.  Algerian  quakes  provided  information 
on  the  crust  through  the  Mediterranean  Sea  arm. 


INGRAM,  L.  F.,  Project  DANNY  BOY,  Earth-Motion  Measurements,  Rept. 
No.  POR-1811,  Contract  DASA  1.2,  U.  S.  Army  Engineer  Waterways 
Exper.  Station,  1964. 

The  objective  of  Danny  Boy  Project  1.2  was  to  measure  ground 
motion  resulting  from  an  underground  nuclear  detonation  in  basalt. 

This  report  presents  and  analyzes  the  measurements  obtained  from 
31  vertically  and  horizontally  oriented  accelerometers  and  3  vertically 
oriented  velocity  meters. 

Peak  acceleration  values  were  considerably  less  than  anticipated. 
Peak  acceleration  attenuated  approximately  as  slant  range  to  the  minus 
5.6  power  between  34  and  95  meters  slant  range,  and  as  slant  range  to 
the  minus  2.1  power  between  95  and  300  meters  slant  range. 


INTERNATL.  BUSINESS  MACH.  (STAFF),  Evaluation  of  LASA  Beam  Pre¬ 
cision,  Sci.  Experiment  Test  Results,  Rept.  No.  ESD-TR-69-1&7,  Con- 
tract  F19628-67C-0198,  Internatl.  Business  Mach.,  Inc.,  Gaithersburg, 
Md.,  1968 

This  document  of  test  results  reviews  an  experiment  designed  to 
evaluate  the  LASA  beam  precision  as  portrayed  by  the  observed  scatter 
in  epicenter  surface  image  estimates.  Delineation  of  the  experiment 
motivation,  the  test  event  data  and  the  procedural  methodology  estab¬ 
lishes  the  scope  of  the  investigation.  Detailed  information  describing 
the  tests  performed,  the  results  obtained  and  the  conclusions  reached 
provides  a  comprehensive  outline  of  the  accomplished  experiment. 


INTERNATIONAL  BUSINESS  MACH.  (STAFF),  Experimental  Signal  Pro¬ 
cessing  System,  Fourth  Quarterly  Tech.  Rept.,  Rept.  No.  ESD-TR- 
68-309,  Contract  F19628-67C-0198,  International  Business  Mach., 
Gaithersburg,  Md.,  1967 

The  Fourth  Quarterly  Technical  Report  for  the  LASA  Experimental 
Signal  Processing  System  identifies  the  effort  expended  during  the 
fourth  quarter  to  provide  the  hardware  and  software  to  support  re¬ 
search  and  development  directed  toward  the  study  of  seismic  signal 
processing.  It  also  delineates  work  tasks  planned  for  the  next  quarter. 
This  document  presents  detailed  information  related  to  machine  con¬ 
figurations,  an  operational  signal  processing  system  of  interest  with 
interim  implementation  capability,  Subarray  Electronics  Module  II, 
the  Long  Period  Electronics  Module,  and  beam  phase  delays. 
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INTERNATL.  BUSINESS  MACH.  (STAFF),  Experimental  Signal  Processing 
System,  Fifth  Quarterly  Tech.  Rept.,  1  November  1967  to  31  January 
1968,  Rept.  No.  ESD-TR-68-450,  Contract  F19628-67C-0198,  Internatl. 
Business  Mach.,  Gaithersburg,  Md.,  1968 

The  Fifth  Quarterly  Technical  Report  for  the  LASA  Experimental 
Signal  Processing  System  identJies  the  effort  expended  during  the 
fifth  quarter  to  provide  the  hardware  and  software  to  support  research 
and  development  directed  toward  the  study  of  seismic  signal  processing. 
It  also  delineates  work  tasks  planned  for  the  next  quarter.  This  docu¬ 
ment  presents  detailed  information  related  to  machine  configurations, 
design  of  IISPS  signal  processing  and  communication  equipment  and 
of  SEM/LEM  haraware,  technical  requirements  for  an  operations 
console,  and  Detection  Processor  operating  specifications. 


INTERNATL.  BUSINESS  MACH.  (STAFF),  Experimental  Signal  Processing 
System,  Final  Tech.  Rept.,  Vol.  I.,  Rept.  No.  ESD-TR^-DO,  Contract 
F19628-67C-0198,  Internatl.  Bus.  Mach.,  Gaithersburg,  Md.,  1969 

This  report  summarizes  the  effort  expended  during  the  program 
period  to  provide  the  hardware  and  software  to  support  research  and 
development  directed  toward  the  study  of  seismic  signal  processing. 

It  also  reviews  the  results  and  summarizes  the  accomplishments  for 
the  seventh  quarter.  The  document  presents  detailed  information 
related  to  machine  configurations,  data  communication  requirements, 
long  period  control  techniques,  evaluation  of  the  ESPS  system,  imple¬ 
mentation  of  an  event  processing  capability,  array  and  subarray  beam 
deployments,  and  application  of  fidelity  optimum  processing. 


INTERNATL.  BUSINESS  MACH.  (STAFF),  Integrated  Seismic  Research 
Signal  Processing  System,  Second  Quarterly  Tech.  Rept.,  Rept.  No. 
ESD-TR-69- 357,  Contract  F19628-69C-0400,  Internatl.  Business  Mach., 
Gaithersburg,  Md.,  1969 

The  Second  Quarterly  Technical  Report  for  the  Integrated  Seismic 
Research  Signal  Processing  System  (ISRSPS)  identifies  the  effort 
expended  to  provide  the  hardware  and  software  in  support  of  research 
and  development  directed  toward  the  study  of  seismic  signal  processing. 
It  also  delineates  work  tasks  planned  for  the  next  quarter.  This  doc¬ 
ument  presents  detailed  information  related  to  the  Interim  System  for 
both  LASA  and  NORSAR,  0ycr  subarray  short  period  data  analysis, 
NORSAR  detection  processing,  LASA  microbarograph  data  analysis, 
and  retrofit  for  the  subarray  electronics  module. 


INTERNATL.  BUSINESS  MACH.  (SfTAFF),  Integrated  Seismic  Research 
Signal  Processing  System,  Third  Quarterly  Tech.  Rept.,  Rept.  No. 
ESD-TR-70-25",  Contract  FI9628-68C-0400,  Internatl.  Bus.  Mach., 
Gaithersburg,  Md,  1969. 

This  report  identifies  the  effort  expended  to  provide  the  hardware 
and  software  in  support  of  research  and  development  directed  toward 
the  study  of  seismic  signal  processing.  It  also  delineates  work  tasks 
planned  for  the  next  quarter.  This  document  provides  detailed  tech¬ 
nical  information  related  to  seismic  event  processing,  seismic  data 
analysis,  estimating  the  depth  of  seismic  events,  modification  study 
of  LASA  ,  parameters  used  in  Phase  0  event  processing  and  the  pro¬ 
cedures  for  processing  seismic  data  from  multiple  arrays. 
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INTERNATL.  BUSINESS  MACH.  (STAFF),  Kinetic  Er.ergy  Estimates  of 
Seismic  Magnitude,  Sci.  Experiment  Test  Results,  Ript.  No.  ESD-TR- 
68-424,  Contract  F19628-67C-0198,  Internatl.  Business  Mach.,  Gai¬ 
thersburg,  Md.,  19G8 

VESIAC  19,313  VU  This  document  of  test  results  reviews  an  experiment  to  evaluate 

the  consistency  of  automatic  magnitude  estimates  based  on  the  calcu¬ 
lation  of  kinetic  energy  in  the  seismic  "P"  wave  as  derived  from 
LASA  short  period  data.  Delineation  of  the  experiment  motivation, 
the  test  event  data,  and  the  procedural  methodology  establishes  the 
scope  of  the  investigation.  Detailed  information  describing  the  test 
performed,  the  results  obtained,  and  the  conclusions  reached  provides 
a  comprehensive  outline  of  the  accomplished  experiment. 


INTERNATIONAL  BUSINESS  MACH.,  (STAFF),  LASA  Signal  Processing, 
Stimulation,  and  Communications  Study  -  Vol.  II,  Quarterly  Tech. 
Report,  14  February  1966  Through  14  May  1966,  Rept.  No.  ESD-TR- 
66-463,  Contract  AF  19(628 )- 5948 ,  International  Business  Mach., 
Rockville,  Maryland,  1966. 

VESIAC  15,895  VU  Brief  statements  on  the  purpose,  status,  and  future  plans  of  the 

AD  636  980  following  tasks  are  given:  (1)  System  Performance  Study;  (2)  Signal 

and  Noise  Simulation;  (3)  Beam  Coverage  Analysis;  (4)  Steering 
Delay  Study;  (5)  Post-Detection  and  Localization;  (6)  Display  Simu¬ 
lation;  (7)  Digital  Filtering;  and  (8)  Analysis  of  Shear-Wave  Recep¬ 
tion. 


INTERNATIONAL  BUSINESS  MACH.,  (STAFF),  LASA  Signal  Processing, 
Simulation,  and  Communications  Study,  Second  Qiarterly  Tech.  Rept., 
May  -  August  1966,  Rept.  No.  ESD-TR-66-514,  Contract  AF  19(628)- 
5948,  International  Business  Mach.,  Gaithersburg,  Maryland,  1966. 

VESIAC  15,898  VU  This  report  discusses  important  parameters  in  great  detail  to 

AD  642  439  provide  technicai  support  to  the  system  concept,  and  describes  some 

of  the  supporting  efforts. 

Sections  1  and  2  describe  the  work  accomplished  and  plans,  re¬ 
spectively.  Appendices  A  to  C  contain  factual  detail  in  the  areas  of 
beam  analysis,  signal  processing  and  processing  systems.  Appendix 
D  describes  effort  relating  to  communications  instrumentation.  A 
summary  description  of  the  programs  currently  under  development 
is  given  in  Appendix  E.  Overall  program  comments  and  recommen¬ 
dations  on  relevant  topics  of  seismological  interest  are  presented 
in  Appendix  F. 


INTERNATL.  BUSINESS  MACH.  (STAFF),  Parametric  Study  of  Seismic 
Array  Gain,  Sci.  Experiment  Test  Results,  Rept.  No.  ESD-TR-68- 
425,  Contract  AF  19628-67C-0198,  Internatl.  Business  Mach.,  Gai¬ 
thersburg,  Md.,  1968 

VESIAC  19,314  VU  This  document  of  Test  Results  reviews  an  experiment  designed 

to  estimate  the  improvement  in  the  seismic  signal-to-noise  power 
ratio  achieved  by  LASA  ,  as  compared  with  that  observed  in  the  case 
of  a  single  instrument.  Delineation  of  the  experiment  motivation, 
the  test  event  data  and  the  procedural  methodology  establishes  the 
scope  of  the  investigation.  Detailed  information  describing  the  test 
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performed,  the  results  obtained  and  conclusions  reached  provides  a 
comprehensive  outline  of  the  accomplished  experiment. 


INTERNATL.  BUSINESS  MACH.  (STAFF),  Signal  Processing  Studies  for 
Large  Array  Research,  Scl.  Rept.,  Contract  F19628-67C-0198,  Inter- 
natl.  Business  Mach.,  Gaithersburg,  Md.,  1970 

VESIAC  20,178  VU  This  report  presents  the  status  of  certain  signal  processing 

studies  and  experiments  pertinent  to  the  LASA  Experimental  Signal 
Processing  System.  The  unique  surveillance  requirements  for  the 
Montana  array  and  the  anticipated  array  in  Norway  are  compared. 
System  configurations,  expected  system  functions  and  communication 
between  array  field  and  processing  center  are  discussed.  Results 
of  experiments  to  validate  the  processing  recommendations  are  pre¬ 
sented.  An  interim  system  is  recommended,  and  certain  elements 
of  the  proposed  online  system  operation  are  discussed. 


INTERN;  TL.  BUSINESS  MACH.  CORP  (STAFF),  Evaluation  of  LASA  Beam 
Precision,  Sci.  Experiment  Test  Plan,  Rept.  No.  ESD-TR  68- 2l8, 
Contract  F19628-67C-0198,  Internatl.  Business  Mach.  Corp.,  Gaithers¬ 
burg,  Md.,  1968 

VESIAC  19,265  VU  This  Test  Plan  formulates  an  experiment  to  evaluate  the  LASA 

beam  precision  as  portrayed  by  the  observed  scatter  in  epicenter 
surface  image  estimates.  Delineation  of  the  experiment  purpose, 
assumptions,  and  hypotheses  to  be  tested  establishes  the  scope  of 
investigation.  Detailed  information  describing  the  envisioned  nature, 
conduct,  and  implementation  method  provides  n  comprehensive  out¬ 
line  of  the  anticipated  experiment. 


INTERNATL.  BUSINESS  MACH.  CORP.  (STAFF),  Evaluation  Plan  Experi¬ 
mental  Signal  Processing  System,  Sci.  Rept.,  Rept.  No.  ESD-TR  68- 
247,  Contract  AF  19628-67C -0 198,  Internatl.  Business  Mach.,  Corp., 
Gaithersburg,  Md.,  1968 

VESIAC  19,262  VU  The  Evaluation  plan  for  the  LASA  Experimental  Signal  Processing 

System  specifies  a  set  of  tests  to  measure  the  effectiveness  of  the 
system.  Detailed  information  on  the  input  data,  time  delays,  and 
Detection  Processor  parameters  to  be  used  in  the  evaluation  of 
signal  processing  quality  and  capacity  is  presented.  Additional  evalua¬ 
tion  experiments  are  also  identified. 


INTERNATL.  BUSINESS  MACH.  CORP.  (STAFF),  Integrated  Seismic  Ro- 
search  Signal  Processing  System,  First  Quarterly  Tech.  Rept.,  Rept. 
No.  ESD-TR-69-299,  Contract  F19628-68C-0400,  Internatl.  Business 
Mach.  Corp.,  Gaithersburg,  Md,,  1968 

VESIAC  20,080  VU  The  First  Quarterly  Technical  Report  for  the  Integrated  Seismic 

AD  865  331  Research  Signal  Processing  System  (ISRSPS)  identifies  the  effort 

expended  to  provide  the  hardware  and  software  in  support  of  research 
and  development  directed  toward  the  study  of  seismic  signal  process¬ 
ing.  It  also  delineates  work  tasks  planned  for  the  next  quarter.  This 
document  presents  detailed  information  related  to  long-period  signal 
processing,  extraction  of  post-P  arrivals,  high- resolution  noise  anal¬ 
ysis,  data  analysis  procedures,  and  the  ISRSPS  equipment  configura¬ 
tion. 
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INTERNATL.  BUSINESS  MACH.  CORP  (STAFF),  Kinetic  Energy  Estimates 
°[  Seismic  Magnitude,  Sci.  Experiment  Test  Plan,  Rept.  No.  ESD-TR 
68-220,  Contract  F  I$6?8-67C-0198,  Internatl.  Business  Mach.,  Coip. 
Gaithersburg,  Md,,  1968 

This  Test  Plan  formulates  an  experiment  to  evaluate  the  consis¬ 
tency  of  automatic  magnitude  estimates  br.sed  on  the  calculation  of 
kinetic  energy  in  the  seismic  P-wave  as  derived  from  LASA  short 
period  data.  Delineation  of  the  experiment  purposes,  assumptions, 
and  hypotheses  to  be  tested  establishes  the  scope  of  investigation. 
Detailed  information  describing  the  envisioned  nature,  conduct,  and 
implemetation  method  provides  a  comprehensive  outline  of  the'antici- 
pated  experiment. 


INTERNATL.  BUSINESS  MACH.  CORP.  (STAFF),  LASA  Experimental 
Sign  a.’  Processing  System  Programming  Manual  -  Voi.  1,  Program 
Descriptions,  Contract  F19628-67C-0198.  Internatl.  Business  Marh. 
Corp.,  Gaithersburg,  Md.,  1968 

This  volume  of  the  ESPS  Programming  Manual  for  the  LASA 
Experimental  Signal  Processing  System  provides  detailed  technical 
descriptions  of  the  computer  programs  used  in  the  ESPS  and  other 
inform  ition  useful  to  the  programmer. 


INTERNATL.  BUSINESS  MACH.  CORP.  (STAFF),  Parametric  Study  of 
Seismic  Array  Gain,  Sci.  Experiment  Test  Plan,  Rept.  No.  ESD-TR- 
68-219,  Contract  F19628-67C-0198,  Internatl.  Business  Mach.  Corp,, 
Gaithersburg,  Md.,  1968 

This  Test  Plan  formulates  an  experiment  to  estimate  the  improve¬ 
ment  in  the  seismic  signal-to-noise  power  ratio  achieved  by  LASA. 
as  compared  with  that  observed  in  the  case  of  a  single  instrument. 
Delineation  of  the  experiment  purpose,  assumptions,  and  hypotheses 
to  be  tested  establishes  the  scope  of  investigation.  Detailed  informa¬ 
tion  describing  the  envisioned  nature,  conduct,  and  implementation 
method  provides  a  comprehensive  outline  of  the  anticipated  experiment. 


INST.  OF  SCI.  AND  TECH.  (STAFF),  A  Bibliography  of  Seismology  for  the 
VELA  UNIFORM  Program.  Second  Edition,  Rept.  No.  4410-Sl-B,  Con¬ 
tract  SD-78,  Inst,  of  Sci.  and  Tech.,  U  of  M,  1965. 

The  second  edition  of  A  Bibliography  of  Seismology  for  the  VELA 
UNIFORM  Program  lists  authors  and  titles  and  gives  abstracts  for 
approximately  2000  articles  and  reports  on  seismology  and  the  detec¬ 
tion  of  underground  explosions.  The  list  of  authors  and  titles  is 
arranged  by  areas  of  the  VELA  UNIFORM  program  of  the  Advanced 
Research  Projects  Agency.  This  bibliography  is  cross-referenced, 
and  a  list  of  standard  abbreviations  for  journal  titles  is  included. 


INST,  of  SCI.  AND  TECH.  (STAFF),  Yellowknife  Seismograms  for  Small 

Magnitude  Events,  Contract  SD-78,  Inst,  of  Sci.  &  Tech.,  Univ.  of  Mich., 
Ann  Arbor,  Mich.,  1965. 

his  Yellowknife  Seismogram  Atlas  for  small  magnitude  events 
prepared  by  VESIAC  includes  seismograms  for  17  events  that  took 
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place  In  1963.  Among  the  location*  arc  South  Panama:  Andtx»not 
Island;  South  Iran;  North  Atlantic,  Luxon  Island  Ventura  C.ty,  Call!.; 
Kurile  1* lands;  Yellowstone  N.  P.;  Van  Mayen;  llakkaldo;  Vancouver 
Island;  Guerrero,  Mexico;  Southwest  Montana;  and  Qiatemata. 


lSHEnWOOD,  W.  F.,  Investigation  of  PKP  Seismic  Waves,  Annual  Itept  , 

1  Feb.  1967  to  L  March* IMSTCZnmWn WZff-TTC-0080,  Stanford 
ftes.  Inst.,  Menlo  Park,  Calif.,  1969 

VESIAC  19,530  V1J  A  four-element  seismic  array  was  established  at  liyrd  Station. 

AD  693  340  Antarctica,  for  Investigation  of  PKP  seismic  waves.  This  seismic 

station  <I3YA)  lias  been  operating  continuously  since  January  18,  1968. 
Seismic  data  arc  recorded  on  magnetic  tape  at  a  level  permitting 
playback  at  a  system  magnification  of  an  high  as  500,000.  llackgniund 
ground  motion  amplitudes  at  Hyrd  Station  were  found  to  be  In  the 
order  of  10  millimicrons  at  the  outlying  seismometers  and  frequently 
of  the  order  of  100  millimicrons  at  the  center  seismometer  when 
heavy  equipment  was  operating,  nearby.  About  2,700  comprcsnlonal 
and  shear  arrivals  were  reported  in  the  first  8  months  of  recording, 
with  epicenters  ranging  over  the  entire  earth.  About  400  of  these 
events  have  been  confirmed  as  PKP  arrivals.  The  eplccntral  distance 
for  these  arrivals  ranged  from  110°  to  173°,  with  the  majority  being 
from  the  Japanese  and  Kurile  areas.  Data  from  the  first  full  year 
of  operation  arc  now  being  processed  at  SRI.  The  station  wat  *umed 
over  to  the  USC&GS  and  is  currently  being  operated  by  that  agency. 


1SH1MARU,  A.,  Fluctuations  of  a  Hearn  Wave  Propagating  Through  A 
Locally  Homogeneous  Medium,  Scl.  Inlorlm  Itept.  No.T,  Itejrf.  No. 

A FC ,  Conlract~FT9628-68C-0l26,  Untv.  of  Washington. 
Seattle,  Wash.,  1968 

VESIAC  19,589  VU  General  formulations  for  the  fluctuations  of  a  beam  wave  propa- 

AD  677  003*  gating  through  homogeneous  or  locally  homogeneous  medium  are 

given  in  terms  of  the  spectral  density  of  the  index  of  refraction.  The 
amplitude  and  phase  correlation  functions  and  the  mean  square  fluc¬ 
tuations  arc  derived  for  homogeneous  medium  showing  the  dependence 
on  the  radial  distance  in  the  transverse  plane  of  the  Imam.  The  am¬ 
plitude  and  phase  structure  functions  arc  derived  for  locally  nhomo- 
geneous  medium. 

The  correlation  functions  and  the  structure  functions  Jo  not  de¬ 
pend  only  on  the  difference  coordinate,  but  they  are  functions  of  the 
radial  coordinates  in  the  beam  cross  section.  This  particu!*r  inhomo- 
geneity,  however,  is  shown  to  be  an  analytic  continuation  oi  the  homo¬ 
geneous  or  locally  homogeneous  case. 

The  mean  square  amplitude  fluctuation  for  the  Kolmogorov’s 
locally  homogeneous  medium  is  shown  to  behave  as  a  plane  wave  for 
short  distance  and  then  becomes  less  than  that  of  a  spherical  wave, 
and  its  spectrum  is  shown  to  behave  as  K*'  for  large  K  in  contrast 
with  the  plane  and  spherical  waves. 

The  spread  of  the  beam  radius  is  shown  to  be  approximately  the 
8/3  powers  of  the  distance  L  for  small  distance  and  its  increase  de¬ 
pends  on  the  magnitude  of  the  index  of  refraction  fluctuation. 
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IVANOV,  L.  T.,  "Sclcmic  Logging  with  Refracted  Waves,"  Akad.  Nauk, 

Prtk CeophyMka,  Ser.,  Vol.  17,  pp.  130*137,  1957,  (Translalcdlrom 
fSTaai  an ) ,  ConTraci  ST)  -78. 

The  most  significant  factors  which  reduce  the  accuracy  of  seismic 
logging  are:  change  of  location  of  the  blast  point  in  the  process  of 
observations,  Inaccurate  data  on  the  moment  of  explosion,  and  Inaccurate 
determinations  of  the  arrival  time  in  the  presence  of  those  or  other 
disturbances.  In  connection  with  these  factors,  the  author  attempts 
to  describe  the  possibility,  by  ihe  method  of  choice  of  a  plan  of  ob¬ 
servations,  of  excluding  completely  the  errors  mentioned  above,  in 
those  cases  when  seismic  logging  is  carried  out  with  the  aim  of  deter¬ 
mining  the  mean  velocity  up  to  a  refracting  border,  lying  at  a  rela¬ 
tively  shallow  depth. 


IVANOV,  S.  !.,  "The  Kadioseismic  Station,"  All-Union  Scientific  Res.  Inst, 
of  Gcophys.  Methods  of  Surveying,  Address  Unknown,  Undated,  Received 
1966,  (Translated  from  Russian),  Contract  DA  49-083  06A-3I37. 

In  relation  to  the  Atl-Unlon  Scientific  Research  of  Surveying 
Methods  and  Equipment,  ihe  author  discusses:  a)  the  best  way  of  using 
the  equipment  of  the  radioscismlc  station  for  teamB  conducting  regional 
seismic  investigations  and  work  by  deep  seismic  sounding;  b)  essential 
problems  connected  with  the  development  of  the  radioscismlc  station; 
c)  the  development  of  the  RSS-60  channel  radioscismlc  station  and 
instruments  related  to  It;  d)  the  central  recording  point  and  the  21 
ground  points  in  the  RSS-60  complex,  as  well  as  other  parts  of  the 
RSS-60  system;  c)  the  solution  of  the  problem  of  multiplexing  the 
radio  channel;  f)  the  problem  of  assuring  noiseproofing;  g)  Ihe  problem 
of  obtaining  the  required  technical  characteristics  of  the  radioscismlc 
signal. 


IVANOVA,  T.  G.,  "Experimental  Data  on  the  Influence  of  a  Layer  in  the 
Upper  Part  of  a  Profile  on  the  Angles  of  Emergence  of  Waves  of 
Different  Frequencies,"  Trody  Inst.  Fiziki  Zenit  1,  Akad.  Nauk.  SSSR, 
No.  6,  pp.  195-212,  1959,  TTransfatedTrom  "Russian),  Contract  bA-49 
083  06A-3137. 

Experimental  data  are  presented  on  the  variation  of  the  apparent 
angles  of  emergence  of  waves  when  tiic  apparatus  is  tuned  to  record 
different  frequencies.  The  experimental  data  were  obtained  in  a 
seismic  survey  on  a  section  with  a  heterogeneous  structure  of  the 
upper  part  of  the  profile.  An  attempt  was  made  to  use  the  variation 
of  the  apparent  angles  of  emergence  of  waves  as  a  function  of  the 
recorded  frequency  to  determine  the  dependence  of  the  mean  velocity 
V  on  the  depth  li. 


IYER,  II.  M.,  The  History  and  Science  of  Microscisms,  Contr.  No.  SD-78, 
Univ.  ot  Mich., Inst,  of  Sci.  ti  Tech.,  Ann  ArCbr.  Mich.,  Rept.  No. 
4410-64-X,  1964. 

The  history  of  and  current  developments  in  the  study  of  micro- 
seisms,  the  seismic  background  noise  of  the  earth,  are  surveyed. 

The  three  general  kinds  of  microseisms,  storm  mlcroselsms,  tong- 
period  microseisms,  and  short -period  mlcroselsms,  are  separately 
discussed,  from  both  a  theoretical  and  an  empirical  point  of  view. 
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Theories  of  the  origin,  structure,  and  transmission  of  microseisms 
are  discussed.  Discussed  most  thoroughly  are  storm  microseisms, 
which  can  be  detected  by  even  crude  seismographs  and  which  involve 
basic,  complex,  and  important  problems  of  gene  atlon  and  propagation. 
A  summary  of  the  findings  of  each  kind  of  mu  osiism  ends  the  report, 
together  with  recommendations  for  their  furthti  study. 

JACKSON,  P.  L.,  Array  of  Large  Thermocouple  Junctions,  Contract  No. 

AF  49(638)- 1078.  Univ.  of  Mich.,  Inst,  of  Set.  &  leciiT,  Willow  Run 
Labs.,  Ann  Arbor,  Mich.,  1962. 

Temperature  disturbances  may  be  located  by  using  voltage  resi¬ 
dues  In  a  large  thermocouple  Junction.  By  electrically  connecting 
such  large  junctions  in  series,  voltage  residues  across  individual 
Junctions  can  be  added  analogously  by  adding  the  voltages  produced 
by  individual  thermocouples  in  a  conventional  thermopile.  With 
proper  positioning  of  the  added  junctions,  the  location  of  temperature 
disturbances  can  be  achieved  with  many  times  the  sensitivity  of  a 
single  junction.  This  experiment  confirmed  the  voltage  addition,  sug¬ 
gesting  that  the  adding  of  junction  voltages  could  increase  the  total 
voltage  output  sufficiently  to  augment  the  number  of  applications  for 
the  large  thermocouple  junction. 


JACKSON.  P.  L.,  Correlation-Function  Spatial  Filtering  with  Incoherent 
Light,  Contract  AF  49(638)- 1*759,  Univ.  of  Mich.,  Inst,  of  Sci.  &  Tech., 
Ann  Arbor,  Mich.,  1967. 

Spatial  filtering  can  be  performed  by  imaging  one  of  the  trans¬ 
parencies  used  in  lensless  correlography.  A  diffuse,  broadband  light 
source  is  used  to  illuminate  two  transparencies  that  represent  func¬ 
tions  of  differing  scale  factors.  The  transparencies  are  placed  so 
that  the  light  passing  through  both  forms  a  pattern  in  a  third  position; 
this  pattern  represents  the  correlation  ol  the  functions. 


JACKSON  P.  L.,  Diffractive  Processing  of  Geophysical  Data,  Contracts 
AF  4Sn838)-l078  and  AF  49(638 )- 1 1 70,  Inst,  ol  Sci.  &  Tech.,  Univ.  of 
Mich.,  Ann  Arbor,  Mich.,  1965. 

Processing  of  geophysical  data  can  be  accomplished  by  optical 
diffraction.  The  data  are  in  the  form  of  transmissive  recordings,  en¬ 
vironmental  photographs,  or  drawings.  Five  analyses  can  be  per¬ 
formed  at  or  near  the  Fraunhofer  diffraction  plane  with  single  diffrac¬ 
tion,  three  analyses  through  spatial  filtering  with  double  diffraction, 
and  one  (correlation)  with  triple  diffraction.  Primarily  variable- 
density  seismograms,  for  which  a  special  recorder  was  constructed, 
have  been  processed. 


TACKSON  P.  L.,  Digital  Simulation  of  Seismic  Rays.  Suppl.  Final  Rept., 

1  June  1966  to  30  May  1970,  Rept.  No.  8071-33-F,,  Contract  AF  49 
(638 )- 1 759 ,  Univ.  of  Mich.,  I.  S.  T.,  Ann  Arbor,  Mich.,  1970 

Simulation  of  seismic  rays  for  a  spherical  earth  and  a  flat  earth 
has  been  achieved  in  highly  complex  models.  Travel  times  and 
approximate  amplitudes  of  seismic  waves  can  be  found  for  both  two- 
and  three-dimensional  models  of  portions  of  the  earth. 
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Recently,  the  earth  has  been  found  to  be  more  complex  and  non- 
uniform  than  formerly  assumed.  A  need  has  thus  arisen  in  seismology 
to  test  highly  heterogeneous  models  of  seismic  velocity  distribution. 

The  problem  of  complicated  seismic  velocity  distributions  was 
therefore  investigated  in  terms  of  the  most  appropriate  use  of  the 
digital  computer.  For  this  investigation  a  velocity  field  was  set  up, 
and  the  propagation  computations  made  for  short  segments  of  rays 
within  this  field.  Total  travel  times  are  found  by  adding  the  travel 
times  of  connected  ray  segments.  Essentially,  the  nature  of  propa¬ 
gation  was  duplicated  on  the  computer,  in  that,  at  the  location  of  each 
segment  along  the  path  of  propagation,  the  initial  condition  and  effect 
of  the  surroundings  determine  the  succeeding  direction  of  the  fol¬ 
lowing  segment. 

Both  visual  and  numerical  results  have  shown  that  this  simulation 
method  can  be  usefully  applied  to  investigation  of  seismic  velocity 
distributions  of  portions  of  the  earth  of  any  i'ze  or  complexity. 


JACKSON,  P.  L.,  A  Note  on  the  Use  of  the  Fourier  Transform  as  a  Spec¬ 
trum,  Contract  AF  40(658)- 1078,  Inst,  of  Sci.  &  Tech.,  Univ.  of  Mich., 
Ann  Arbor,  Mich.,  1964. 

VESIAC  8983  VU  Because  the  Fourier  transform  is  increasingly  used  for  defining 

spectra  and  for  the  basis  of  spectral  filtering  and  of  optical  data  pro¬ 
cessing,  a  limitation  in  its  use  to  define  spectra  needs  to  be  empha¬ 
sized.  This  limitation  concerns  destructive  interference  within  an 
expected  main,  central  lobe  of  the  transform.  Such  interference  is 
caused  by  segments  of  identical  frequency  (or  wavelength)  which  are 
not  in  phase  with  one  another.  The  purpose  of  this  note  is  to  re¬ 
emphasize  this  limitation,  to  clarify  it  by  a  simple  mathematical  ex¬ 
tension,  and  to  demonstrate  it  with  an  easily  reproducible  experiment. 
For  simplicity,  the  one-dimensional  case  is  treated,  but  multi¬ 
dimensional  transforms  are  also  subject  to  this  effect. 


JACKSON,  P.  L.,  Optical  Analysis  Techniques  Applied  to  Seismic  Data. 
Rept.  No.  4596-25-L,  Contr.  No.  AF  49(638)-10?8,  Univ.  of  Mich., 

Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Michigan,  1964. 

VESIAC  8301  VU  Work  accomplished  during  the  report  period  is  discussed.  It 

AD  427  380  has  to  do  with:  1)  acquiring  and  using  a  scanning  microphotometer 

for  measurement  and  control  of  recordings  and  calibrations  on 
variable-density  film;  2)  improvement  in  the  conversion,  calibration, 
and  measurement  of  seismograms  from  magnetic  tape  to  variable- 
density  film;  3)  introduction  of  a  laser  as  a  light  source  into  the 
optical  system;  4)  making  of  arrangements  to  obtain  a  commercial 
variable-density  recorder  for  evaluation;  5)  development  of  four 
new  analysis  presentations;  and  6)  the  writing  and  publication  of 
papers  and  journal  articles.  Emphasis  at  present  and  through  the 
next  period  will  be  on  demonstrating  and  evaluating  the  optical 
diffraction  technique  for  application  to  the  VELA  UNIFORM  Program. 


JACKSON,  P.  L.,  Seismic  Data  Analysis  Research,  Final  Report,  Contr. 
No.  AF  49(638)- 1078,  Univ.  of  Michigan,  Inst,  of  Sci.  &  Tech.,  Ann 
Arbor,  Mich.,  1964. 


349 


» 


VESIAC  8486  VU 
AD  444  488 


VESIAC  9582  VU 


VESIAC  8587  VU 


VESIAC  7618  VU  O 
AD  434  860 


WILLOW  RUN  LABORATORIES 


This  final  report  discusses  work  accomplished  on  the  contract: 

1)  a  70  mm  optical  diffraction  system  designed  for  seismic  data 
analysis;  2)  a  photographic  recorder  to  convert  seismograms  from 
analogue  voltages  forms  such  as  seismometer  output  or  playback 
om  magnetic  tape  to  variable-density  and  wiggly-line  forms;  3) 

..ne  application  of  nine  techniques  of  analysis  to  seismic  data,  Including 
array  data.  Six  of  these  techniques  were  independently  developed 
on  the  contract;  4)  investigation  into  methods  of  seismic  analysis  and 
a  new  optical  technique  with  possible  application  to  seismics;  and 
5)  investigation  and  construction  of  an  optical  scanning  device  to 
obtain  probability  levels  of  seismic  waves  across  an  array.  Other 
work  is  reported  and  a  list  of  publications  is  included. 


JACKSON,  P.  L.,  Wideband  Velocity  Filtering  with  a  White-Light  Source, 
5178-40-1,  Contract  AF  49(638)-1170,  Inst,  of  Sci.  and  Tech.,  Univ. 
of  Mich.,  Ann  Arbor,  Mich.,  1965. 

The  purpose  of  this  note  is  to  describe  and  illustrate  wideband 
velocity  filtering  by  a  simplified  optical  method.  A  white  light  source 
can  be  used  with  a  one-  or  two-lens  optical  system  to  filter  for  appar¬ 
ent  propagation  velocities  of  seismic  energy  when  an  array  of  seis¬ 
mograms  is  used.  The  technique  is  discussed  in  detail.  It  has  been 
applied  for  seismogram  arrays,  contour  maps,  and  cloud-cover  pho¬ 
tographs.  The  general  technique  may  be  termed  directional  filtering; 
wideband  filtering  is  a  special  case. 


JACKSON,  P.  L.,  R.  H.  MC  LAUGHLIN  and  G.  ROGERS,  A  Versatile 
Photographic  Seismic  Recorder,  (Abstract),  Contr.  No".  AF  49(638)- 
lO'JS,  Univ.  of  Michigan,  Inst,  of  Sci.  L  Tech.,  Ann  Arbor,  Mich,, 

1964. 

Variable -density,  amplitude  ("wiggly  line"),  and  area  seismo¬ 
grams  can  be  produced  when  the  spot  on  a  cathode-ray  tube  is  used 
as  a  modulated  light  source.  Channels  can  be  selected  and  their 
widths  varied  at  will.  The  channels  can  be  recorded  simultaneously 
or  successively  with  programmed  time  bases.  A  commercial  oscillo¬ 
scope  has  been  modified  for  this  purpose  without  invalidating  it  for 
normal  uses.  The  spot  on  the  cathode  ray  tube  face  is  swept  along 
a  slit  in  a  mask  which  is  imaged  with  a  lens  on  to  transported  film. 
Discussed  is  how  the  intensity  of  the  spot  is  modulated,  as  well  as 
how  a  seismogram  channel  is  made  to  correspond  to  a  segment  of 
the  slit.  Described  is  how  simultaneous  recording  of  several  data 
channels  is  accomplished. 


JACKSON,  W.  H.  and  .1.  11.  1IEALY,  Preliminary  Report  on  Some  Factors 
Meeting  Shotpoint  Efficiency.  Contract  ARP  A  Order  No.  193-63,  U. 
3.  Geological  Survey,  Wash.,  D.  C..  1964  (OFFICIAL  USE  ONLY). 


JACOBS  ASSOC.  (STAFF),  Feasibility  of  Constructing  1-arge  Underground 
Cavities,  Report  on  Cost  and  Const  rucUnl>fhty,  V<)T.  ITirCont ract  ~No7 
AltPA  Order  No.  260-61T,  Jacobs  Assoc.,  San  Francisco,  Calif.,  1964. 
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VESIAC  8183  VU 
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JE  E‘  H"u ' and  D>  E>  WILLIS,  An  Application  of  the  Discriminant  Func- 

■TrMM  Mhn  qU|C  (.°  S!l,Sn!IC.R!  ri  '  L'ontr.  No.  AE  Un|v 

of  Michigan,  Inst.  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1964, 

catinn  ,n1vest‘Ba“on  lias  been  made  of  the  possible  appll- 

ca  Ion  of  the  discriminant  function  approach  for  distinguishing  between 
seismic  events  The  background  and  history  of  the  usc  of  thls  tech- 

llSltaHnn  iSVhi  ‘nn  lfnava“ablI<ty  of  sufficient  data  has  been  a 
limitation  In  this  preliminary  study.  Specifically,  the  maximum  shear- 

compresslo,,al  wave  (S/P)  ratio  at  only  six  frequency  bands  ha s  lien 
used  to  estimate  a  linear  discriminant.  Three  problems  were  set 

Evenki  thisiSuatin,\'hW°  f°r  com',ariso"  *"  each  problem.' 

tven  w  th  this  limitation,  the  results  are  interesting.  The  tcchnioue 

should  be  more  fully  studied  as  suitable  additional  variables  Jr  mea- 
tShereanae|ys8ls  m  bCC°m°  avai,ab,c  for  Inputs  to 
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St.tinn  rTT~~?.~-rr  LONGSllOT  Data  for  the  Canadian  Seismic 

atSsr  io22pfifi  a  I\iwM,rch  ,k*»wr  No.  37  (fnEflsr 

cfnada^966  S‘'  °f  N°r'h  An,er,ca-  Mon,rt'al-  Quebec, 

i.v  the  biiot  analys,s  of  ,hc  Long  Shot  nuclear  explosion  data  received 
SC  sni,c  s,a,ions  Indicates  a  consistent  compresslonal 
iJnt  CXj?CCtCd  from  an  ‘mpuisive  explosion  source  Signif- 

JJe  p  arrival  d'SCrepanC‘CS  arc  niwrwd  in  the  commencement  of 

cent ™  Vc* Tr  ' -jn  H  *i,pcar  ~  bC  ano'”alously  low  in  the 

.  ..  .u'  ‘If0,1  and  h I*1*’  ‘n  eastern  Canada.  The  effect  is  also  evi. 

amplltides U"  fl0d  maBn,ludc  dc,orm*nations  which  are  based  on  these 
,  S‘’^cJ'’al  |nvcs‘ ‘Rations  demonstrate  that  there  are  both  common 
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JOHNS  F.  II.,  Prelin^nary  Report  on  Izmir- Range  Seismic  Measurements 

0646,  Teledync-Geotech.,  Garland,  Texas,  1970 

The  HUMID  WATER  explosion,  the  second  of  a  series  of  experi¬ 
ments  called  Project  MIRACLE  PLAY,  was  monitored  by  eight  LRSM 
portable  systems  teams.  The  teams  occupied  the  same  sites  that 
were  occupied  for  the  DIODE  TUBE  explosion.  Visual  analysis  of 

WATER *s bnvfl's  8  "T  STERLING-  DIODE  TUBE,  and  IiUMID 

WATER  signals  were  recorded  at  Lucedale,  Mississippi  (LD-MS). 
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JOHNSON,  L.  R.,  Crustal  Structure  Between  Lake  Menrt  Nwaa.,  ~nH 

T e c tin reaTT^TTcTHTo . Contract  ATTPA 
( OFF ICiALUSE  ONL Y)'  PCa‘  Wa*h,"*ta"’  C..  1964. 
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JOHNSON,  L.  R.,  Measurements  of  Mantle  Velocities  of  P  Waves  with  a 

Large  Array/ T^ntract  AF  49MU1- l!»7,>aHf  Inc  Trrh. - 

Pasadena,  dallf.,  1966.  ’ 

A  large  array  has  been  used  to  Investigate  the  P-wave  velocity 
structure  of  the  lower  mantle.  Linea.*  array  processing  methods  are 
reviewed,  and  a  method  of  nonlinear  processing  Is  presented.  Phase 
velocities,  travel  times,  and  relative  amplitudes  of  P  waves  have 
been  measured  with  the  large  array  at  the  Tonto  Forest  Selsmologlcal 
Observatory  in  Arizona  for  125  earthquakes  in  the  distance  range  of 
JO  to  100  degrees.  Various  models  are  assumed  for  the  upper  771 
km  of  the  mantle  and  the  Herglotz-Wiechert  method  applied  to  the 
phase  velocity  data  to  obtain  a  velocity  depth  structure  for  the  lower 
mantle.  The  Indication  of  various  discontinuities  by  the  phase 
velocity  data  are  discussed,  as  well  as  phase  velocities  beyond  85 
degrees. 


VESIAC  10,798  VU 
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JOHNSON,  R.  H.,  Earthquakes  Located  by  T  Phases  Durini 
UNIFORM  Aleutian  Islands  Experiment.  1964  Tech  S 
Contract  NONR-3746  (01),  Hawaii  Inst,  of  Geophysics 
Honolulu,  Hawaii,  1964. 


;  the  VELA 
imm.  Rept.  7, 
Univ.  of  Hawaii, 


This  report  tabulates  sources  and  strengths  of  earthquake  T 
phases  recorded  by  hydrophone  net  during  the  VELA  UNIFORM 
Aleutian  Islands  Experiment  (August -September,  1964).  In  a  thirty- 
seven  day  period,  604  earthquake  locations  were  found  for  the  entire 
Pacific,  of  which  184  were  In  the  Aleutians.  Comparison  of  T-phase 
strengths  with  earthquake  magnitudes  suggests  a  threshold  about 
magnitude  three  for  location  by  hydrophone  net. 


VESIAC  20,401  VU 
AD  708  841 


JOHNSON,  R,  H.,  Investigation  of  the  Sources  of  Naturally-Occurring  I/jw- 
Frfq,uoncy  Underwater-sound  Events.  Tech.  Rent..  font  mn  NOnHi 
3748(01),  Univ.  of  Hawaii,  Honolulu,  Hawaii,  1970 


A  distinctive  noise  source  located  by  distant  sofar  hydrophones 
coincided  with  a  ship’s  report  of  explosions  and  discolored  water  in 
the  northern  Mariana  Islands.  Sound  spectrograms  and  sound-power 
level  records  of  this  event  are  similar  to  one  which  occurred  two 
years  earlier  at  the  same  location.  They  also  resemble  sounds 
which  originated  at  four  other  sites  previously  located.  The  sounds 
were  earlier  attributed  to  submarine  volcanism  and  this  sighting 
lends  weight  to  that  hypothesis. 


VESIAC  10,380  VU 
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JOHNSON,  R.  H„  A  Program  for  Routine  Location  of  T-Phase  Sources  in 
the  Pacific,  Rept.  No.  HlG-W-XContiact  NONK-37?Sflm5iawair  " 
Institute  oT Geophysics,  Univ.  of  Hawaii,  Honolulu,  Hawaii,  1965. 

A  program  for  routine  location  of  T-phase  sources  in  the  Pacific 
has  been  initiated.  Data  is  supplied  principally  by  lhe  Pacific  Missle 
Range  hydrophone  network.  Hydrophone  records  are  forwarded  weekly 
for  reading  at  Honolulu.  In  correlating  arrivals  records  from  all 
stations  are  viewed  together.  Correlation  is  established  by  similarity 
in  shape  and  ievef  and  by  locations  determined  roughly  from  arrival  ' 
time  differences.  Arrival  times  and  power  levels  are  read  for  pro¬ 
cessing  by  an  IBM  7040  computer.  Given  are-  the  method  by  which 
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the  solution  for  location  and  origin  time  is  obtained;  how  velocity  Is 
derived;  how  a  T-phase  strength  is  computed  from  readings  of  peak 
power  level. 


JOHNSON,  H.  11.,  SOFAR  Velocities  In  the  North  Pacific,  Tech.  Summ 
Rcpt.  No.  5,  Contr.  T^.  nOnR  3748(01),  HawaTiTnst.  of  Geophys. 
Honolulu,  Hawaii,  1963. 

Average  velocities  of  propagation  in  the  deep-ocean  sound 
(SOFAR)  channel  have  been  measured  from  hydrophone  recordings 
of  the  Pacific  Missile  Range  for  explosive  sources  near  the  Aleutian 
Islands.  Hydrophone  sites  were  near  Ouhu,  Midway,  Wake,  and 
bniwetok  Islands.  Means  of  at  least  five  velocity  computations  were 
obtained  from  sound-channel  paths  to  each  site  and  from  sources 
in  deep  water  south  of  Adak.  Shots  located  north  of  the  Aleutian  Is¬ 
lands  showed  lower  average  transmission  velocities  (1.431  to  1.473 
km  sec)  than  the  other  shots.  A  chart  of  the  central  North  Pacific 
is  presented  showing  sound -channel  velocity  contours. 


JOHNSON,  R.  II..  §>ectrum  and  Dispersion  of  Pacific  T  Phases.  Tech. 
Rinim.  Rcpt.  No.  4,  Contract  No.  No  nr  3748(0  lX  Uiiiv.  of  Hawaii 
1  kino  lulu.  Hawaii,  1963. 

This  report  deals  with  observations  of  the  variation  of  power 
level  with  frequency  and  time  in  T-phasc  signals  recorded  on  a 
Pacific  Missile  Range  hydrophone  at  Kaneohe,  Hawaii.  The  results 
are  quite  preliminary,  serving  to  indicate  a  course  for  future  research. 


JOHNSON.  R.  II.  and  R.  A.  NOl  HIS,  SOFAR  Velocity  Chart  of  the  Pacific 
Ocean,  Tech.  Summ.  Rept.  No.  6,  Contr.  No.  NON!*  3748(01J7TlawaiT' 
Inst,  of  Geophys.,  Honolulu,  Hawaii,  1964. 

A  SOFAR  velocity  chart  of  the  Pacific  Ocean  is  presented.  The 
chart  displays  velocity  contours  at  2-meter-per-second  Intervals. 

A  steep  velocity  gradient  is  shown  at  the  convergence  of  the  Kuroshio 
and  the  Ovashio  off  the  Kurile  Islands.  Seasonal  variations  of  SOFAR 
velocity  were  not  detected. 


JOHNSON.  R.  11.,  R.  A.  NORRIS,  T- Phase  Radiators  in  the  Western  Aleutians 
Tech.  Summ  Rept..  Rept.  No.  1I1G-66-4',  CmUrart  Ttfm»r-374fl(0'n;  Uiiiv. 
of  Hawaii.  Honolulu,  Hawaii.  I960. 

The  aftershocks  of  the  Hat  Islands  cartliquakc  of  4  February  1965 
provided  a  large  volume  of  data  for  processing  with  a  T-phase  source 
location  program.  The  computed  T-phasc  sources  were  grouped  In 
six  clusters  along  the  Aleutian  arc  The  clusters  are  considered  to 
represent  radiation  from  distinct  sites  along  the  Aleutian  ridge  These 
sites  arc  evidently  submarine  promontaries  which,  due  to  their  ex- 
|X)sure,  radiate  energy  over  broader  arcs  of  the  Pacific  than  do  inter¬ 
vening  regions.  The  relationship  of  T-phase  strength  to  earthquake 
magnitude  among  these  radiators  and  T-phases  from  sources  south 
of  the  Aleutian  trench  is  discussed. 
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JOHNSON,  R.  H.,  and  R.  A.  NORRIS,  T-Wave  Generation  Mechanisms,  S7l. 
Rept.,  Rept.  No.  HIG-70-7,  Contract"  NOhlR-374B(01),'  Univ.  of  Hawaii, 
Honolulu,  Hawaii,  1970 

The  transformation  of  earthquake  body  waves  to  T  waves  is  as 
efficient  at  deep  slopes  as  at  slopes  which  transect  the  sofar  axis. 
Moreover,  spectral  studies  of  T  phase  signatures  have  shown  no 
basis  for  distinguishing  between  the  two  cases.  As  simple  downslope 
propagation  is  inadequate  to  explain  the  production  of  T  waves  a!  daep 
slopes,  that  process  is  relegated  a  minor  role  in  favor  of  scattering 
from  the  sea  floor  as  the  dominant  mechanism.  A  slope  in  the  direc¬ 
tion  of  propagation  insures  that  once  energy  is  scattered  in  that  direc¬ 
tion  the  probability  of  its  being  unfavorably  rescattered  upon  successive 
approaches  to  the  sea  floor  will  be  less.  Scattering  near  the  sea 
surface  is  detectable  in  the  abscence  of  bottom-scattered  T  waves. 

Such  abyssally  generated  T  waves  display  a  distinctly  higher  frequency 
spectrum  when  originating  in  subarctic  regions  than  when  originating 
in  lower  latitudes.  This  difference  is  ascribed  to  downward  ducting 
of  higher  frequency  energy  from  the  subarctic  surface  channel. 


JOHNSON,  R.  H.,  R.  A.  NORRIS,  and  F.  K.  DUENNEBIER,  Abyssally 

Generated  T  Phases,  Technical  Summary  Report,  ReptTNoI  fllG-67-1, 
Contract  NOnr-3748(01),  Univ.  of  Hawaii,  Honolulu,  Hawaii,  1967. 

Two  distinct  types  of  signals  have  been  identified  from  studies 
of  T-phase  spectra  and  source  locations.  One,  with  its  source  at  a 
shoaling  slope  of  the  ocean  bottom  and  with  dominant  frequencies  near 
4  cps,  is  the  previously  recognized  and  described  classic  T-phase. 

The  other,  with  its  source  in  deep  water  and  with  dominant  frequencies 
near  30  cps,  is  newly  identified  and  is  termed  the  abyssal  T-phase. 

Sea  surface  roughness  is  hypothesized  as  shaping  the  spectrum  of  the 
abyssal  T-phase.  A  synthesis  of  the  power-level  record  is  derived 
which  relates  the  degree  of  sharpness  of  the  abyssal  T-phase  peak 
with  focal  depth. 


JOHNSON,  W.  A.,  J.  A.  BONNER,  An  Evaluation  of  the  Use  of  High-Res- 
olution  Wavenumber  Spectra  for  Ambient-Noise  Analysts,  Advanced 
Array  Research,  Special  Rept.  No.  8.  Contract  VT/7701.  F33657-67C- 
0708,  texas  Inst.,  Inc,,  Dallas,  Texas,  1968. 

A  principal  objective  of  the  network  studies  is  to  characterize 
the  worldwide  ambient-noise  field.  An  excellent  tool  for  such  studies 
is  the  frequency-wavenumber  spectrum  of  the  ambient  noise  recorded 
by  an  array  station.  To  establish  the  procedure  to  use  for  computing 
the  spectra,  the  experiment  described  in  this  report  was  performed 
prior  to  the  computation  of  ambient-noise  wavenumber  spectra  for 
the  network  studies. 


JOHNSON,  W.  A.,  J.  A.  BONNER,  Network  Studies  -  Noise  Analysis,  Ad¬ 
vanced  A rray  Rcsca rch ,  Special  Kept.  No.  6,  Contract  VT/7701, 
F33657-67C-0708,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1968, 

This  report  presents  an  analysis  of  ambient  seismic  noise  seen 
at  the  network  level  and  is  directed  toward  characterization  of  the 
network  noise  field.  Simultaneously  recorded  noise  samples  from 
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two  VELA  stations  and  eight  LRSM  stations  are  investigated  through 
analysis  of  power-density  spectra,  coherence,  high- resolution  fre¬ 
quency-wavenumber  spectra,  and  K-line  spectra. 


JOHNSON,  W.  A.,  J.  BONNER,  and  G.  BURRELL,  P-Wave  Signal 

Extraction  Using  3-Component  Subsystems  at  TPO,  Array  Research 
Special  Rept.No.  21,  Project  VT/40S3,  Contract  AF  33(657)- 12747, 
Texas  Instruments,  Inc.,  Dallas,  Texas,  1967. 

Results  of  an  initial  analysis  of  long-period  and  short-period  data 
collected  at  TFO  are  presented  in  this  report.  The  objective  of  this 
work  is  experimental  evaluation  of  the  3-component  systems'  capa¬ 
bility  to  reject  noise  by  exploiting  the  relationship  between  horizontal 
and  vertical  components  of  the  seismic  noise  field. 


JOHNSON,  W.  A.,  P.  L.  STRANGE,  J.  A.  BONNER,  and  S.  A.  BENNO, 
Network  Studies  -  Signal  Characteristics,  Advanced  Array  Research, 
Special  Rept.  No.  1,  Contract  VT/7701,  F33657-67C-G?08,  Texas  Inst . , 
Inc.,  Dallas,  Texas,  1968. 

This  report  presents  an  initial  study  of  signal  characteristics  and 
coherent  signal  processing  at  the  network  level.  Topics  Investigated 
include  signal  similarity,  depth-phase  detection  and  recognition,  sep¬ 
aration  and  location  of  events  overlapping  in  time  and  space,  and 
methods  for  real-time  network  processing  and  data  presentation. 


JORDAN,  J.  N.,  El  Salvador  Seismic  Field  Program  Scismologlcal  Bulletin, 
January  1964,  Contract  VT  2034,  U.  STCoast  aniJ  Geode  tic  Survey, 
Wash.,  D.  C.,  1964  (OFFICIAL  USE  ONLY). 


JORDAN,  J.  N.,  Seismologlcal  Bulletin  Special  Field  Program  Nucva 
Concepcion  El  Salvador  (NCS),  May  1964,  ARPA  Order  No.  173, 
UiSCGS,  Washington,  D.  C.,  1965. 

A  field  seismograph  station  has  been  established  by  the  USCGS 
at  Nueva  Concepcion,  El  Salvador,  a  mob  *  seismic  unit  consisting 
of  a  north-south  linear  array  of  six  vertk  d  seismometers  and  a 
three-component  small  Benioff  variable  reluctance.  The  objectives 
are  to  locate  the  quietest  possible  site,  to  operate  the  instruments  at 
the  highest  practical  sensitivities  and  to  establish  the  effective  per¬ 
ceptibility  of  the  station.  Tills  bulletin  Includes  data  from  the  Benioff 
film  records,  and  the  response  characteristics  of  the  instruments. 


JORDAN,  J.  N.  and  R.  N.  HUNTER,  A  Brief  Study  of  Seismic  Signal 
Reception  by  San  Juan,  Puerto  Rico  Station,  Comract  VT/2034, 

U.  S.  Coast  and  Geodetic  Survey,  Wash.,  D.  C.,  1964. 

This  study  specifies  the  recording  capabilities  of  the  Coast  and 
Geodetic  Survey  seismograph  station  at  San  Juan,  Puerto  Rico  (SIP), 
using  data  that  are  internally  consistent  as  far  as  the  computation  of 
magnitudes  and  seismogram  interpretation  are  concerned.  The  general 
approach  is  to  treat  the  data  in  a  passive  way.  and  to  discuss  a  few 
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of  the  limitations  (such  as  change  in  S/N  with  time)  in  detail.  The 
study  is  divided  into  three  major  sections:  1)  materials  and  methods, 
2)  data  and  plots,  and  3)  noise. 


JORDAN,  J.  N.  and  R.  N.  HUNTER,  1963  Operations  Summary  of  El 
Salvador  Seismic  Project,  Contr.  No.  VT/2034,  U.  S.  Coast  &  Geo¬ 
detic  Survey,  Wash.,  D.  C.,  1964. 

In  July  1963,  a  mobile  multi-seismograph  station  was  established 
at  Nueva  Concepcion,  El  Salvador.  The  object  was  to  eliminate  the 
deficiencies  in  azimuthal  coverage  for  calibration  and  hypocenter 
location  studies.  Location,  Instrumentation,  noise  background  and 
operations  are  given.  Field  operations  were  carried  out  under  less 
than  ideal  conditions.  The  more  difficult  aspects  concerned  the 
security  of  equipment.  The  station  is  in  the  100,000  magnification 
range  by  a  single  element  of  the  array.  This  is  a  geological  area 
of  great  heterogeneity  in  respect  to  wave  lengths  being  recorded 
and  the  seismic  capability  varies  with  the  azimuth.  This  tends  to 
complicate  the  seism'  data.  Some  improvement  may  be  realized 
by  reposition!  ig  or  adding  units. 


JORDAN,  T.  H.,  and  J.  N.  FRANKLIN,  Optimal  Solutions  to  a  Linear  In¬ 
verse  Problem  in  Geophysics,  Contract  F44620-69C-0067,  Calif. 

Inst,  of  Tech.,  Pasadena,  Calif.,  1970 

This  paper  Is  concerned  with  the  solution  of  the  linear  system 
obtained  in  the  Backus-Gilbert  formulation  of  the  inverse  problem 
for  gross  earth  data.  The  theory  of  well-posed  stochastic  extensions 
to  ill-posed  linear  problems,  proposed  by  Franklin,  is  developed  for 
this  application.  For  given  estimates  of  the  statistical  variance  of 
the  noise  in  the  data,  an  optimal  solution  is  obtained  under  the  con¬ 
straint  that  it  be  the  output  of  a  prescribed  linear  filter.  Proper 
specification  of  this  filter  permits  the  introduction  of  information 
not  contained  in  the  data  about  the  smoothness  of  an  acceptable 
solution.  As  an  example  of  the  application  of  this  theory  ,  we  present 
a  preliminary  model  for  the  density  and  shear  velocity  as  a  function 
of  radius  in  the  earth's  interior. 


JOUR.  SEISMOLOGY  (STAFF),  "On  the  Earthquake  Swarm  Near  Niijima 
Island  in  November  1957,"  Jour.  Seismology,  Vol.  23,  No.  1,  pp.  15- 
34,  1958,  (Translated  from  Japanese),  Contract  SD-78. 

This  report  discusses  an  earthquake  swarm  originating  as  a  result 
of  an  earthquake  at  4  hr.  20  min.  on  November  11,  1957  in  the  vicinity 
of  Niijimi  Island.  Discussed  are  the  epicenter  location  and  the  magni¬ 
tude  of  the  main  earthquake.  Earthquake  swarms  were  observed  once 
on  November  15,  1901,  and  once  on  December  27,  1936.  The  1957 
swarms  caused  about  the  same  amount  of  damage  as  the  swarms  of 
1901. 

Discussed  are  the  foreshocks,  aftershocks,  and  the  main  results 
from  the  records.  Some  of  the  subjects  under  consideration  are: 

(1)  Distribution  of  the  earthquake  magnitude;  2)  Propagation  of  the 
main  earthquakes;  3)  The  epicenters  of  some  of  the  main  fore-  and 
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aftershocks;  4)  The  magnitude  of  the  main  earthquake;  and  5)  The 
distribution  of  the  foreshocks. 


JOUR.  SEISMOLOGY  (STAFF),  "On  the  Ground  Conditions  of  Seismograph 
Room  of  Weather  Stations  Attached  to  JMA,”  Jour.  Seismology,  Voi.  23, 
No.  1,  pp.  47-56,  1958,  (Translated  from  JapaT^siTrContracrSD-78. 

Previously,  the  authors  summarized  the  investigation  of  the 
ground  conditions  of  the  seismograph  room  of  the  weather  stations. 

That  information  is  essential  in  selecting  iocations  suitable  for  the 
installation  of  high-magnification  seismographs.  However,  it  merely 
helps  to  exclude  iocations  with  bad  ground  conditions.  Therefore, 
starting  in  1957,  the  ground  conditions  of  the  seismograph  rooms 
were  investigated  individually  by  the  use  of  a  high-magnification 
seismograph  at  the  weather  stations  of  each  district.  The  results 
were  reported  to  the  main  bureau.  Given  here  are:  (I)  stations 
inspected  in  the  first  year;  (2)  a  discussion  of  the  method  of  investi¬ 
gation  and  instrumentations;  (3)  a  summary  of  the  weather  stations’ 
investigations;  (4)  conclusions. 


JOYNER,  G.  L.,  T.  W.  CASS,  J.  R.  HOFFMANN,  and  A.  F.  LINVILLE, 
Aleutian  Islands  Experiment  (1969),  Protect  MILRO'.V  Final  Rent’ 
“racl  VT/07ui),  F33657-7&C-0326,  Texas  Inst.,  Inc.,  Dallas,  Texas, 

The  VELA  Seismoiogicai  Center  participated  in  Project  MILROW 
on  Amchitka  Island  in  the  Aleutian  Chain.  Texas  Instruments  was 
selected  to  install,  operate,  and  analyze  data  from  a  network  of  Ocean- 
Dottom  Seismograph  units  deployed  in  waters  surrounding  Amchitka 
Isiaad  for  a  3-week  period.  The  objectives  of  this  program  were  to 
observe  aftershock  activity  and  to  improve  epicenter  Iocations  of 
such  seismic  activity  within  a  50-km  radius  of  the  MILROW  site. 

The  major  tasks  involved  in  completing  the  experiment  included 
equipment  preparation,  field  operations,  and  data  analysis.  This  re¬ 
port  describes  the  experiments,  analytical  goals,  and  the  results 
obtained.  Evaluation  of  the  OBS  equipment  and  recommendations  for 
improving  equipment  reliability  are  also  included.  A  crustal  model 
was  developed  to  permit  hypocentor  calculations  for  events  in  the 
vicinity  of  Amchitka  Island;  250  associated  events  which  correlated 
with  USC&GS  data  were  found.  II>|X)center-iocation  refinement  was 
attempted  on  140  of  these  events;  81  events  yielded  satisfactory  hy- 
pocenter  location,  and  27  of  the  events  occurred  in  the  vicinity  of 
ground  zero. 


JOYNER,  W.  B.,  Sites  in  the  Soviet  Union  for  Clandestine  Underground 
Nuclear  Testing  and  Their  Geographical" Analogues  in  the  U.  S., 
Contract  AF  49(6381-1270,  Duniap  and  Assoc.,  Inc.,  Washington 
D.  C.,  1964. 

The  three  main  seismic  regions  of  the  USSR — Baikaiia, 
Kamchatka,  and  Central  Asia  —  were  studied  as  possible  sites  for 
clandestine  nuclear  tests,  and  for  each  of  these  regions,  geographical 
analogues  were  Intended  as  places  where  exceri  ises  could  he  held  to 
evaluate  the  ability  of  an  on-site  inspection  team  to  verify  suspected 
clandestine  tests.  Characteristics  of  each  region  are  given.  It  was 
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concluded  that,  in  the  present  state  of  knowledge,  the  three  regions 
should  be  considered  roughly  equal  in  probability  of  use. 


VESIAC  19,765  VU 
AD  832  669 


KAHALAS,  S.  L.,  B.  L.  MURPHY  and  J.  C.  WOO,  Theoretical  Study  of 
Magnetohydrodynamic  Wave  Propagation  and  Experimental  Study  of 
Collisional  Effects  on  Wave  Propagation,  Final  Rept.,  24  August  1966 
to  23  November  1^67,  Contract  F19628-67C-00I0,  Mt.  Auburn  Res. 
Assoc.,  Inc.,  Cambridge,  Mass.,  1967 

Two  problems  relevant  to  the  magnetotelluric  detection  of  high 
altitude  nuclear  detonations  are  treated  in  this  final  report:  (1) 
Theoretical  and  numerical  computations  of  the  propagation  of  magneto¬ 
hydrodynamic  waves  generat  'd  by  a  current  source  in  a  realistic  iono¬ 
sphere  including  dipole  magnetic  field  and  spherical  earth.  The  re¬ 
lationship  of  the  theory  to  magnetic  signals  observed  from  the  Star 
Fish  nuclear  detonation  is  discussed.  (2)  The  effect  of  collisions  on 
the  propagation  of  ion-acoustic  waves  in  the  ionosphere  is  considered. 
The  qualitative  behavior  is  deduced  after  a  review  of  current  know¬ 
ledge  of  the  subject.  A  laboratory  experiment  to  check  these  con¬ 
clusions  and  obtain  quantitative  uata  is  described. 


VESIAC  12,009  VU 


KALININA,  R.  V.,  'Variation  of  the  Physical  Properties  of  Devonian  Rocks 
in  the  Central  Region  of  the  Russian  Platform,"  Prikladnaya  Geofizika, 
No.  23,  pp.  46-89,  1959,  (Translated  from  Russian),  Contract  SD-78.  ’ 

These  conclusions  can  be  drawn  from  this  study:  (1)  there  is  a 
sufficiently  clear  regularity  in  the  variation  of  the  interrelated  para¬ 
meters.  It  is  expressed  through  the  fixed  correspondence  between 
these  parameters  and  the  thicknesses  of  the  deposits,  as  well  as  by 
the  distribution  of  coastal  and  deep-water  features  (environments  and 
by  the  depth  of  occurrence  of  the  deposits);  (2)  In  the  variation  of 
specific  gravity  there  is  a  definite  relationship  with  the  characteristic 
features  of  the  mineralogical  composition  of  the  rocks,  due  to  all  the 
factors  enumerated  above  and  to  the  physical-chemical  features  of 
the  basin  of  accumulation;  (3)  It  is  necessary  to  intensify  the  study  of 
the  regularities  pointed  out  here  taking  into  account  diagenesis  and 
epigenesis  on  rocks. 


VESIAC  10,414  VU 


KANAEV,  V.  F.,  and  N.  P,  LARINA,  "The  Underwater  Relief  of  the  Northern 
Kurile  Region,"  Akad.  Nauk  SSSR,  Trudy  Inst,  Okeanologiyi.  Vol.  36, 
pp.  158-168,  1959,  (Translated  from  Russian),  Contract  DA  49-083 
OSA-3137. 

After  investigation  of  the  floor  relief  around  Paramushir  Island, 
conducted  in  1954,  more  data  were  obtained,  which  allowed  the  author 
to  compile  a  new  map  of  the  area. 


VESIAC  15,321  VU 


KANAMORI,  II.,  Spectrum  of  Short-Period  Core  Phases  in  Relation  to  the 
Attenuation  in  the  Mantle,  Contract  AF  49(638)-1337.  Calif  Inst  nf  - 
Tech.,  Pasadena,  Calif,,  1966. 

Spectral  analysis  is  made  of  the  records  of  the  short  period  re¬ 
flected  core  phases  from  array  stations  at  Tonto  Forest,  Arizona. 
Three  earthquakes  having  distances  of  32,5°,  49.0°  and  32.8°  are 
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studied.  Spectral  ratios  of  ScS  to  ScP  and  PcS  to  PcP  are  calculated 
in  order  to  estimate  the  differential  effect  of  attenuation  on  P  and  S 
waves.  The  possible  maximum  value  of  average  Q  for  shear  in  the 
mantle  is  about  324  for  the  period  range  1.5  sec  to  5  sec.  Using  the 
value  of  the  average  Q  for  P  waves,  which  was  previously  estimated 
at  435  through  the  spectral  analysis  of  PcP  phase,  the  average  Q  for 
shear  in  the  mantle  and  the  ratio  of  the  average  Q  for  P  waves  to 
average  Q  for  shear,  can  be  estimated  at  230  and  1.90  respectively. 


KANAYEV,  V.  F.,  "New  Geomorphological  Observations  in  the  Kurile 
Islands,"  Akad.  Nauk,  Trudy  Inst,  Okenologii,  Vol.  32,  pp.  215-231, 
1960,  (Translated  from  Russian),  Contract  SD-78. 

Discussed  are  the  results  of  an  expedition,  made  in  the  summer 
of  1955,  to  investigate  cataceans  in  the  region  of  the  Kurile  Islands. 

The  author  of  this  article  was  able  to  make  incidental  geomorphologicai 
observations  on  the  Islands  which  allowed  him  to  investigate  the 
general  features  in  the  structure  of  the  relief  of  the  land  and  the  ocean 
floor,  and  to  make  some  comparisons  between  them. 

As  a  result  of  the  author's  findings,  it  is  possible  to  characterize 
the  coasts  of  the  Kurile  Islands,  and  to  describe  the  most  interesting 
forms  of  the  relief  on  the  coasts  of  the  volcanic  islands. 


KANE,  J.,  Fiber  Optics  and  Strain  Interferometry,  R  ientific  Report  No.  4, 
AFCRL-65-39,  Contract  AF  l9(628)-3l9,  Unlv.  of  Rhode  Island, 
Kingston,  R.  I.,  1965. 

By  use  of  glass  fibers  as  dielectric  waveguides,  interferometric 
measurements  of  light  along  the  propagation  path  can  be  used  as  a 
new  type  of  strain  gauge.  Two  novel  strain  interferometers  are  pro¬ 
posed,  and  described  in  the  report.  The  theory  of  the  instruments  is 
described,  and  explicit  estimates  for  the  strain  sensitivity  calculated. 
The  numerical  data  shows  that  with  digital  readout,  strains  of  the 
order  of  10-8  can  be  resolved  with  a  basic  instrument  10  ni  long,  and 
strains  of  the  order  of  10-9  can  be  resolved  by  a  100  m  device.  With 
various  refinements,  sensitivity  can  be  enhanced  by  another  order  of 
magnitude. 


KANE,  J.,  Rayleigh  Waves  at  the  Continental  Margin,  Sci.  Rept.  No.  b, 

Rept.  No.  AFCRL  65-454,  Contract  AF  19(6281-3 19,  Univ.  of  Rhode 
Island,  Kingston,  Rhode  Island  1965. 

In  this  report,  on  the  analytic  continuation  of  wave  functions  past 
discontinuities.  The  author  introduces  an  elementary  procedure  for 
the  solution  of  problems  involving  the  diffraction  of  vector  fields.  The 
report  discusses  the  propagation  of  Rayleigh  waves  incident  obliquely 
upon  the  continental  margin.  The  crustal  layering  on  either  side  of 
the  coastline  is  mathematically  modeled  as  a  two-part  boundary  layer 
in  such  a  fashion  that  the  relevant  reflection  and  transmission  coeffi¬ 
cients  emerge  as  elementary  algebraic  expressions. 
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KANE, SgtsmtcPtf  fraction  by  Crustal  Discontinuities,  Final  Rept  . 
January  1962  Through  September  tMlT'Contract  19(^28)-319  Unlv 
of  Rhode  Island,  Kingston,  R.  I.,  1967. 

This  report  describes  the  research  contributions  of  a  group 
studying  theoretical  problems  of  seismology  at  the  University  of  Rhode 
Island  These  are  described  In  simplified  formulations  which  are 
mathematically  tractable  and  yet  still  relevent  to  realistic  crustal 
structures.  Reprints  of  papers  describing  the  methods  are  Included 
as  appendices  In  the  report. 


KANE,  J  ,  Sglsmlc  Refraction  at  Crustal  Discontinuities.  Annual  Report, 
Contract  XF  19(628)-3l9,  Unlv.  of  Rhode  Island.  Kingston,  R.  1.,  19G6. 


If  any  harmonic  wave  propagates  over  a  path  with  a  nonuntforni 
velocity,  l lion  owing  to  second-order  effects,  phase  shift  data  will  not 
be  proportional  to  travel  time.  The  travel  time  will  always  seem  to 
be  largt  r  than  it  actually  is  owing  to  Increased  phase  shift  resulting 
from  dltiractlon  effects.  This  dilation  can  be  described  in  a  rather 
elementary  manner  In  terms  of  a  nonlinear  first-order  differential 
equation.  An  Integration  of  this  equation  gives  an  explicit  formula 
for  the  discrepancy  between  actual  travel  time  and  the  travel  time 
computed  from  phase  shift  data. 


KANE,  .1.,  Seismic  Waves  at  Crustal  Discontinuities.  Semiannual  Tech 
fUqit  N^irContract  No.  AF  lTOTTJT^.UTUv.  of  Rhode  Island,  King¬ 
ston.  R.  I..  1963.  h 


The  theory  of  transform  techniques  has  been  extended  to  more 
adequately  describe  the  diffraction  of  elastic  waves  bv  wedge-shaped 
obstacles.  The  key  result  has  been  the  discoverv  of  ;i  "polar  repre¬ 
sentation"  of  solutions  of  a  wave  equation.  Experiments  In  the  diffrac¬ 
tion  of  Rayleigh  waves  by  simple  crustal  discontinuities  are  now  heinc 
performed,  h 


A  pulse  generator  has  been  designed  and  constructed  capable  of 
delivering  a  650  volt  pulse  to  transducers  composed  of  barium  titanate 
dishes  0.1  inches  thick  and  0.25  Inches  In  dlampter  backed  with  a  brass 
rod  15  Inches  long  and  0.25  Inches  in  diameter' 


KANI-  .1.,  Techniques  for  the  Determination  of  Reflection  and  Trnnsmis 
sion  Coefficients  of  Selsmlc'Waves  at  Crustal  DIscontimlTTTB^  SeniT- 
annuaT Tech/Rept . .  1  July  1963  to  31  December  l9C3.  ContFact  AF 
19(6281-319,  Unlv.  of  Rhode  island.  Kingston,  R.  I.,  1964. 

Tills  p.ijier  is  a  summary  of  a  scientific  report  in  preparation. 

The  purpose  of  the  report  Is  to  describe  a  representation  of  the  two- 
dimensional  wave  equation  which  offers  major  advantages  in  consider¬ 
ing  scattered  fields  In  angular  sectors. 


KANE.  .1..  A  Travel-Time  Anomaly  in  Non-Uniform  Wave  Pronacation 
Scientific  Rept.  No.  3,  AFCRE-64-92 1 . "Clmt racT TSTCSfn-THTTTmv. 
of  Rhode  Island,  Kingston,  R.  |..  1964. 
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If  any  harmonic  wave  propagates  over  a  path  with  a  non-uniform 
velocity,  then  owing  to  second-order  effects,  phase  shift  data  will  not 
be  proportional  to  travel  time.  The  travel  time  will  always  seem  to 
be  larger  than  it  actually  is  owing  to  increased  phase  shift  resulting 
from  diffraction  effects.  The  dilation  can  be  described  in  a  rather 
elementary  manner  in  terms  of  a  non-linear  first  order  differential 
equation.  An  integration  of  this  equation  gives  an  explicit  formula 
for  the  discrepancy  between  actual  travel  time,  and  the  travel  time 
computed  from  phase  shift  data. 


KANESTROM,  R.,  The  Dip  of  Moho  under  the  NORSAR,  Sci.  Interim  Rept., 
Rept.  No.  3,  Contract  F61052-6&C-0019,  Univ.  of  Bergen,  Bergen, 
Norway,  1969 

Elastic  waves  from  explosions  are  recorded  at  NORSAR  and 
used  to  determine  the  dip  of  Moho  under  the  array.  From  the  azi¬ 
muthal  change  of  apparent  Pn  velocities  the  Moho  discontinuity  can 
be  represented  by  a  plane  dipping  12.6°  in  a  direction  N66°E. 


KARUS,  E.  V.,  I.  P.  PASECHNIK,  "Investigation  of  the  Elastic  and  Absorp¬ 
tion  Properties  of  Rocks  in  their  Natural  Layering  by  the  Methods  of 
Seismoacoustics,"  Izv.  Akad.  Nauk  SSSR  Serv.  Geofiz,,  Vol.  6,  pp. 
515-526,  1954,  (Translated  from  Russian),  Contract  SD-78. 

A  description  is  given  of  the  physical  bases  of  a  method,  apparatus 
and  technique  of  field  observations  developed  for  the  determination  of 
the  elastic  and  absor  'on  properties  of  rocks  in  their  natural  beds. 

The  method  is  based  ,aa  study  of  the  character  of  the  propagation  in 
rocks  of  elastic  stationary  sinusoidal  vibrations  with  frequencies  of 
50-100  to  3000  cps,  excited  by  electromagnetic  or  piezoelectric  vibra¬ 
tors  with  small  power  requirements.  With  the  method,  it  is  possible 
to  determine  the  phase  velocities  of  elastic  stationary  sinusoidal  vi¬ 
brations  and  the  amplitude  factors  of  absorption  of  these  vibrations 
in  rocks  during  observations  on  the  surface  and  in  underground  rock. 


KARZHEVA.  L.,  and  N.  N.  PUZYREV,  "An  Experimental  Study  of  Trans¬ 
verse  Head  Waves,"  Akad.  Nauk  SSSR.  Sib.  Otdel.  Trudy  Inst.  GeoL 
i  Geofiz.,  No.  16,  pp.  64-94,  1963,  (Translated  from  Russian), 

Contract  SD-78. 

The  main  task  of  the  work  with  the  refracted  transverse  wave 
method  was  to  make  clear  the  possibilities  of  a  considerable  improve¬ 
ment  in  the  depth  of  investigation  in  comparison  with  the  previously 
conducted  work,  and  an  investigation  of  the  character  of  the  trace- 
ability  of  transverse  waves  under  various  conditions.  The  field  obser¬ 
vations  were  made  in  Saratovskaya  and  Tyumenskaya  Oblasts.  Some 
of  the  conclusions  were:  (1)  a  considerable  increase  in  the  power  of 
directed  impact  effects  as  compared  with  those  previously  used  and 
the  use  of  explosive  effects  for  the  first  time  permitted  a  systematic 
registering  and  tracing  of  steady  transverse  head  SH  waves.  (2)  main 
characteristics  of  the  propagation  and  reception  of  these  waves  were 
determined. 
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KATS,  A.  Z.,  "The  Propagation  of  Short  Period  Vibrations  in  the  Ground 
in  the  Presence  of  a  Barrier,"  Trudy  Seismol.  Inst.,  No.  127,  pp. 
112-135,  1948,  (Translated  from  RussianjTConfracl  SD-78. 

Inquiry  into  the  propagation  of  vibrations  in  the  ground  In  the 
presence  of  barriers  in  the  form  of  a  mass  made  up  of  a  medium  the 
physical  properties  of  which  differ  from  those  of  the  ground,  is  dis¬ 
cussed.  Taking  into  account  only  the  reflection  and  refraction  of  plane 
waves  and  starting  from  the  assumption  that  the  type  of  movement  of 
particles  beyond  a  barrier  is  determined  by  the  wave  having  the 
highest  energy,  expressions  for  displacements  and  energy  as  functions 
of  the  properties  of  the  barrier  are  obtained  which  are  sufficiently 
accurate  for  practical  purposes. 


KATS,  A.  Z.,  "Some  Questions  of  Seismic  Microzoning  Methods."  Trudy 
Inst.  Fiziki  Zemii,  Akad.  Nauk,  SSSR,  No.  5,  pp.  20-59.  1959.  (Trans¬ 
lated  from  Russian),  Contract  DA-49-083  OSA-3137. 

The  article  examines  the  conditions  which  permit  differentiating 
surface  regions  selsmicaily.  It  is  shown  that  such  regions  are  char¬ 
acterized  more  fuily  and  unequivocaiiy  by  dynamic  deformations 
arising  in  them  during  the  propagation  of  seismic  waves.  A  method 
is  presented  to  estimate  the  deformation  of  the  ground  on  ihe  basis 
of  its  physical  characteristics  and  of  scismomctrlc  observations  at 
the  surface. 


KATZ,  S.,  Shallow  and  Deep  Wells  in  Earthquake  and  Explosion  Detection, 
Semiannual  Tech,  ltept.  No.  5,  Conti- .  No.  AF  l9(604T-~R37fT.  Rennsselaer 
Polytechnic  lust.,  Troy,  N.  Y.,  1963. 

This  report  briefly  discusses  progress  in  research  to  develop 
methods  for  detecting  seismic  signals  by  recording  water-level 
fluctuations  in  open  wells  and  pressure  fluctuations  in  capped  weils. 


KEELE,  ,1.  E.,  Development  of  Low-Power  Low-Noise  Phototube  Amplifier, 
Contr.  No.  VT  072,  AF ^STOODl-TH^'T.  Geotechnical  Corp..  Garland, 
Texas,  1963. 

This  report  describes  the  development  of  a  iow- power  photo¬ 
tube  amplifier  having  either  analog  or  frequency  modulated  carrier 
output.  Test  results  indicate  t he  amplifier  with  either  type  output 
has  the  capability  of  detecting  1.25  v  10*1B  w  in  the  passband  from 
0.01  to  5  eps.  The  amplifier  with  analog  output  has  a  voltage  gain 
of  350K,  a  total  power  requirement  of  1.56  w,  and  a  dynamic  range 
of  60  db.  The  amplifier  with  frequency  modulated  carrier  output 
lias  a  power  requirement  of  1.8  w  and  when  combined  with  F.  M. 
Discriminator,  Model  15216,  has  a  gain  of  approximatelv  700  K  and 
a  dynamic  range  of  70  db. 


KEELE.  .1.  E..  low- Levei,  Low- Frequency  Photocell  Amplifier,  Contract 
No.  VT  072,  A F~33(657 )-  906 7 ,  Geotechnical  Corp,,  Garland.  Texas, 
1964. 

This  report  describes  the  development  of  a  low-iovel,  low-fre¬ 
quency  photocell  amplifier  (PCA)  having  either  analog,  broad-band 
FM  carrier,  or  IR1G  FM  carrier  output. 


363 


VESIAC  8484  VU 
AD  446  574 


VESIAC  13,311  VU 


VESIAC  20,285  VU 
AD  709  410 


WILLOW  RUN  LABORATORIES 


KEELE,  J.  E.,  Low-Level,  Low- Frequency  Solid  Stale  Amplifier,  Contract 
No.  VT/O727  AF  33(657)-9967,  GeotechnicaFL’orp.,  Garland,  Texas, 
1964. 

This  reixirt  describes  lhe  development  of  a  low-level,  low-fre¬ 
quency,  ail-solid-state  amplifier  having  ellher  analog,  broad-band 
FM,  or  IU1G  FM  output.  The  amplifier  was  developed  primarily  for 
amplification  of  seismic  signals  lit  geographic  areas  where  the  low- 
noise  detccllon  capability  of  a  phototulx*  amplifier  is  not  required. 

The  equivalcnl-lniHit  noise  level  for  a  passtiand  of  0.1  to  5  cps  is  given. 
Signal  common-mode  rejecllon  Is  86  db  and  the  effects  of  )>ower 
supply  variation  are  negligible.  Power  requirements  are  less  than 
1  w.  0|>erating  temperature  Is  given,  as  well  as  oilier  important 
details  of  this  instrument. 


KEFELI,  A,  S.t  "A  Method  of  Solution  of  t he  Inverse  Problem  of  Seismic 
ikirveylng  in  the  Case  of  a  Tilted  Layered  Medium."  Geol.  i  Gcofiz., 
No.  5,  pp.  100-103,  1965,  (Translated  from  Russian). Contract  DA -4 9- 
083  OSA-3137. 

The  solution  of  the  inverse  problems  for  continuous  media  was 
limited  usually  to  the  case  when  velocities  changed  with  depth  and 
the  horizontal  gradient  was  absent.  The  author  offers  a  simple  way 
of  solving  an  inverse  problem  for  the  case  of  a  sloping  plane-parallel 
medium  (a  monocline)  which  Involves  the  construction  of  a  time-field 
in  the  lower  half-plane,  which  is  recalculated  subsequently  into  the 
velocity  field.  This  method  Is  bast'd  on  ray  symmetry  with  respect 
to  the  axis  normal  to  the  iso-planes  of  velocities.  A  system  of  the 
overtaking  travel-time  curves  directs  the  up-dip  of  the  velocity  iso 
lines  (layers),  supplemented  by  the  counter  travel-time  curves  at 
certain  Intervals. 


KELLEIIEK.  ,1.  A,,  Research  Directed  to  Use  of  l<onj:  and  Intermediate 
Period  Seismic  Waves  for' Identification  o(  Seismic  Sources,  Sci. 
Interim,  1  Aug.  1969  to  f,lulyl970,  Rept.  No.  2.  Contract  F19628-6RC- 
0341,  laimont -Doherty  Geol.  Observ.,  Columbia  Unlv.,  Palisades,  N.  Y.. 
19T0 


Extensive  analysis  was  done  on  the  excitation  of  long-period 
(15-70  second)  Rayleigh  and  Love  waves  by  earthquakes,  underground 
explosions  and  presumed  explosions.  The  use  of  40  second  rather 
than  20  second  surface  wave  amplitudes  for  m^-M  graphs  was  shown 

to  have  some  distinct  advantages  for  pur|x>scs  of  detection  and  dis¬ 
crimination.  A  complementary  study  of  the  nature  and  sources  of 
long  (X'riod  earth  noise  (15-150  second)  was  completed.  Computational 
procedures  for  tracing  seismic  rays  in  a  heterogeneous  spherical 
earth  were  improved  considerably.  These  improved  methods  led  to 
important  information  on  seismic  velocity  anomalies.  Microearth¬ 
quakes  studies  of  Central  and  Southern  Nevada  gave  Insight  concerning 
the  tectonic  strain  release  effected  by  a  nuclear  test  shot.  A  region- 
by-region  analysis  of  reliable  focal  mechanism  solutions  for  deep  and 
intermediate  depth  earthquakes  provided  additional  supixirt  for  the 
idea  that  portions  of  the  lithosphere  that  descend  into  the  mantle  act 
as  slab-like  stress  guides.  A  study  of  the  spiice-time  distribution 
of  major  eartliquakes  in  the  Alaska- Aleutian  region  suggests  that 
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surface  waves  has  contributed  materially  to  the  capability  to  detec 
and  Identify  seismic  events. 


KF1IFR.G  V  A  Prr>» ram  of  Research  on  the  Electrical  Properties  of, 
•  ^^h’sCrust  with  l^hHTsis^nFc detection  ot  UndeT^min^ 

.  £clEcYr  ExpWtl^n^  TecX&mm.  Jopt.,  ^ntract^o 
Aht»A  Order  NoTTC3-62,  U.  S.  Geol.  Survey,  Wash.,  D.  C.,  1963 
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KELLER  G  V.,  and  L.  A.  ANDERSON,  Preliminary  RcigrtonDecp 
1067  (OFFICIAL  USE  ONLY) 
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FL1EY  D  S  Analysis  of  TFSO  Umg: Period  Noise  Survey  Data .Spec. 
Tech’  Rept '.,  Rept .  No.  TR  67-54,  Project  VT/T71TZ7"C ont  r  act  AF 
33(657)-67C-0091,  Teledyne  lndust.,  Inc.,  Geotech  Div.,  Garla  . 

Texas,  1967. 

The  installation  and  checkout  of  a  medium  aperture  loot,  period 
it  TFSO  is  described.  Methods  of  data  selection  and  prepara* 
In  ?or  “c  Kl»,n.  >>o»cr  .•.,«!  phase  velocWos  of 

TLi  aeo  con,U*  ao„.„a,l,o„  w„„  'f 
.  ...  hasir  agreement.  Coherence  functions  show  peaks  at  me  same 
frequencies  In  which  the  noise  power  Is  concentrated.  In  the  frequency 
hand  0.04  to  0.082  cps.  the  peak  coherence  Is  greater  than t  0.8 I  for 
station  separations  less  than  10  kilometers.  The  coherence  tend, 
decrease  with  increasing  distance  between  stations. 

Teledvnc  lndust .,  Inc.,  Geotech  Div..  Garland.  Texas.  1968 

The  vertical  array  at  the  Uinta  Da  sin  Seismological ObsPrvatopr 

rTSlfof^C^r  samples 


VFSIAC  13,858- K  VU 
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Y.  E.  .1..  Beam  Patterns  and  Geometry  S.udies:,  Contract  AF  19(604  i- 


The  author  discusses  array  geometry 
aperture  of  LASA.  roughly  200  km  across, 


in  general,  and  then  the 
which  was  chosen  to  pro' 
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V  ae  about  twenty-times  the  wavenumber  (or  angular)  resolution  of 
existing  arrays.  The  adopted  subarray  geometry  is  discussed  In 
the  second  section  of  the  report,  beamforming  and  array  pr^ess  ng 
are  considered  Processing  with  linear  processors  is  discussed 

of  the ret  are  considered.  The  third  serfion 

01  me  report,  the  author  discusses  subarray  beams. 
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^^ntraV!' 'XrSff™  SeismicArray  Processing  Schemes, 

Of  tLk  t  „  ^^^OOTLlncoln  Laboratory,  Massachusetts  7ifst . 
of  Tech.,  Lexington,  Mass.,  1965. 

The  author  discusses  three  approaches  to  seismic  arrav  nro- 
thcore,icai  i™"1  of  view.  The  three  are  1)  max- 
SZamr  M^?iPrOCOSSi».nK:  2,lhC  '"•"‘"•“'•’-variance,  unbiased 
HMcrtnff  i  rl/  a,,‘,roach  ^  bV  ^vln;  and  3)  multichannel  Wiener 
g.  A  feature  common  to  these  techniques  is  the  formation  of 
a  s.ngle  output  waveform  which  serves  as  an  estimator  of e Zl  . 

a  •Warn"""""  fr°m  af‘XCd  d,rcclio''-  Suc,!  an  output  is  referred  io  as 
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-LLY.  R.  J.,  LASAQn-Lino  Detection.  Location  and  Signal-to-NoIse 

AFT576WTir?Ci  N7^  im-*'  NoH^T&^O^ntract 

Mass.  Inst,  of  Tech.,  Lincoln  Lab..  Lexing!,;,..  Mass  . 

This  .eix.i  t  describes  the  results  of  carrying  out  a  number  of 
LAS  A  DaM^CeliteM  n  M  T^T  *"  m'"W  (ii«"al  at  the 

c:^:::  rr 

well-calibrated  stations  nearby,  UBSO  and  MMSO.  It  was  found  (h  it 

When  m  aVrf?K?.Hi,,!,h,,y  hiKi’er  1,1  LASA  "t  these  other  stations 
When  the  detection  threshold  of  one  LASA  sensor  is  corrected  for  the 
predetection  processing  gain  being  achieved  by  current  LASA  beam- 

. . . . .  —  * 
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K'  I‘!",''«l  Network  Processing  of  Seismic  Signals  r.rouo 

nZ*mV-  N°*  AF  oTWch.’ CamSge. 

In  processing  the  data  from  a  large  seismic  array  there  is  a 
me  or  rapid  determination  of  source  epicenter  using  only  data 
from  the  array  itself.  In  this  report  I.  is  shown  how  this  may  be 
.  icompiished  using  the  peripheral  elements  of  the  array  in  form  a 
seismic  network  of  limited  extent.  The  method  of  processing"”  * 
derived  as  a  limiting  case  of  (he  classical  method  of  epicenter  deter¬ 
mination  using  a  worid-wlde  network,  and  the  expected  accuracy  of 

used^m’d'lrn  na'Ua,rd  **  (’rn,r  ana,>’sis-  The  method  has  been 
Op? '  o  ;  d  r  s''.?  'i,t’  Nt*w  EnK,and  *'«"«<■  Network  of  Boston 

S  o-f  ,  d  S  are  prescn,od  here.  These  results  are  in 

satisfactory  agreement  with  theoretical  expectations. 


366 


WILLOW  RUN  LABORATORIES 


VESIAC  8877  VU 


KELLY.  E.  J..  Random  Scatter  Channels  Group  Report  1964-61,  Contract 
AF  1 9(628) - 500 ,  Mass.  Inst.  of  Tech.f  Cambridge,  Mass.p964. 

in  many  radar  and  communications  problems  communication  is 
established  between  transmitter  and  receiver  by  means  of  electromag¬ 
netic  scattering  from  a  region  of  space  illuminated  by  the  two  antenna 
beams.  In  this  report  we  study  such  scatter-channels  in  which  the 
perturbation  of  free-space  propagation  conditions  responsible  for  the 
scattering  is  complicated,  and  amenable  to  a  statistical  treatment. 

This  rules  out  simple  line-of-sight  communications  problems  and 
radar  problems  Involving  a  small  number  of  targets.  It  includes, 
however,  communications  via  tropospheric  scatter  or  orbiting  dipole 
(West  Ford)  scatter,  and  the  theory  of  radar  return  from  a  turbulent, 
ionized  gas  or  from  a  collection  of  many  metallic  scatterers. 


VESIAC  7573  VU 
AD  433  611 


KELLY  E.  J.,  The  Representation  nf  Seismic  Waves  in  Frequency- Wave 
Number  Space,  Contr.  No,  AF  15(6287- 500,  Mass,  Inst,  of  Tech., 
Lexington,  Mass.,  1964. 

In  seismic  discrimination  problems,  one  is  intcresied  in  filtering 
out  information  carried  in  certain  waves  from  noise  carried  in  other 
waves.  With  the  use  of  arrays  of  sensors,  this  filtering  can  be  per¬ 
formed  in  space  and  time.  It  is  quite  useful  to  visualize  the  filtering 
the  Fourier- conjugate  space  of  wave  number  and  frequency,  and  this 
point  of  view  is  develojjcd  here.  Most  of  the  report  is  devoted  to  an 
expression  of  the  pertinent  facts  about  the  propagation  of  elastic 
waves  in  the  earth  in  terms  of  the  frequency-wave  number  diagram. 
The  remainder  concerns  signal  and  noise  models  and  the  interpre¬ 
tation  of  filtering  techniques  in  frequency-wave  number  space. 


VESIAC  16,630  VU 
AD  656  344 


KELLY  E. .).,  Response  of  Seismic  Arrays  to  Wide-Hand  Signals,  Tech. 
Note,  Contract  AF  19(6281-510,  Lincoln  Labs,  Mass.Tnst.  of  Tech., 
Lexington,  Mass.,  1967. 


Response  patterns  are  computed  for  the  l.ASA  and  other  arrays 
and  for  a  class  of  wide -band  signals.  Resuits  are  displayed  as  con¬ 
tour  plots  in  wavenumber  space  and  in  real  space,  with  and  without 
P-wavc  attenuation. 


VESIAC  i 3,858-G  VU 
AD  648  4i5 


KELLY  E.  ,1.,  Results  of  Preliminary  Seismic  Studies.  Contract  AF 
19(604 )-74(KT, XfncnTh  Lain,  Mass.  Inst.  Tech'., "Lexington,  Mass., 

1965. 

The  author  has  investigated  the  detectability  of  small  e\ents  by 
manual  and  automatic  means,  the  coherence  of  signals  across  the 
array  and  iiie  relative  station  corrections  to  arrival  times  iietween 
subarrays.  Analytical  work  is  in  progress  for  studying  the  frequency- 
wavenumber  properties  of  the  noise. 


KELLY.  E.  J.,  A  Study  of  Two  Short- Period Jhscnm inants,  Tech.  Note. 
Rept.  No.  ESD-TR-68-16,  Contract  AF  19(6281-516^,  Lincoln  Labs., 
M.  I.  T.,  Lexington,  Mass.,  1968. 


367 


WILLOW  RUN  LABORATORIES 


VESIAC  17,998  VU 
AD  666  701 


. ■  Th|is,papcr  is  tho  *****  of  a  large-population  study  of  discriml- 
na  Ion  between  earthquakes  and  explosions,  using  only  short-period 
data  from  a  single  station.  The  data  was  obtain,*  from  theUrgl 
Aperture  Seismic  Array  and  the  two  discriminants  studied  were  wavc- 
form  complexity  and  spectral  ratio.  Procedures  for  multivariate 
discrimination  are  developed  and  results  are  given  In  terms  of  earth¬ 
quake  identification  percentages  using  these  discriminants  singly  and 
in  combination  with  each  other  and  with  magnitude. 


VESIAC  19.886  VU 
AD  695  044 


KELnY/  K.',  J*  i!Md  U-  T'  ‘'ACOSS,  Est Imajjon  of  Seismicity  and  Network 
Detection  CapabUitv,  Tech.  Note,  itept.  No.  TN  69-4 1]  ESD-TN-W- 

Sass  1969°'  AF  19(C28)-5,C7-  Lt"coln  M.  i.  T..  Lexington. 

The  problem  of  estimating  seismicity  and  the  performance  of  a 
system  which  detects  earthquakes  is  formulated  In  such  a  way  that 

can  , no-Ik  k<>  "rld  CS,i,l>aUon  can  hc  al,l'licd.  The  mean  lumber  of 
earthquake*  which  occur  in  a  fixed  time  interval  is  assumed  to  be  of 

the  form  cxpla-bntl  where  m  is  magnitude  and  a  and  b  are  constants 
The  probability  of  detection  as  a  function  of  m  is  taken  to  be  an  error 
function  with  mean  and  variance  ,,  and  n.  Procedures  to  obtain  max¬ 
imum  likelihood  estimates  of  a,  i>.  ,,  and  u  are  derived,  discussed  ' 

and  applied  to  experimental  data  to  check  the  relevance  of  the  theoret¬ 
ical  development.  UK  Jill 


VESIAC  7682  VU 
AD  435  489 


KLLLY,  K.  J.  and  M.  J.  LEVIN,  Signal  Parameter  Estimation  for  Sels- 

of  sensors,  with  particular  attention  to  seismologlcal  problems.  The 
.  ign.it  Is  assumed  to  be  a  plane  wave  propagating  through  linear 
homogeneous  nondlspersive  medium  so  that  it  is  the  same  in  each 
sensor  except  for  a  time  delay  due  to  its  finite  velocity.  A  novel 
formulation  is  introduced  which  requires  no  assumptions  concerning 
the  signal  waveform  but  permits  its  estimation  along  with  the  vector 
oftinie  delays  per  unit  distance.  Described  is  a  least -squares  pro- 
ccduie  which  docs  not  depend  on  any  assumptions  regarding  the  noise. 


VESIAC  9435  VU 
AD  454  557 


IWilW,  .1 


M  ,  ~  Experimental  Investigation  of  Tliormal 

Nol«c  Tech,  Kept.  No.  ^-TSTTProject^VTU^:  TtrfaiiV l-w"  " 
Geotech.  Corp.,  Garland,  Texas,  1964. 

Mnn  An  experiment  has  been  designed  for  the  experimental  investiga- 
on  of  thermal  noise  in  seismograph  systems.  The  ultimate  goal  of 
tins  experiment  is  to  obtain  experimental  data  to  confirm  the  theo¬ 
retical  limitation  of  the  maximum  magnification  of  a  seismograph 
rorsion  pendulums,  similar  to  galvanometers,  will  be  used  to  simu¬ 
late  the  seismometer  and  or  galvanometer  of  a  seismograph  Work 
on  this  experiment  Is  incomplete.  The  instruments  have  been  de¬ 
signed  and  partially  constructed.  This  report  describes  the  planned 

foi  thn”- n  .a'i  ",e!r  |,r0SCnt  S,a,US<  and  recommendations 

foi  the  completion  of  the  investigation. 
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KEOUGH,  D.  D.,  Design  of  Pressure  Transducers,  Project  COACH,  Final 
Report,  GPU-4643,  Contract  DA-49- 146-XZ-273,  Stanford  Res.  Inst., 
Menlo  Park,  Calif.,  1965. 

VESIAC  10,479  VU  This  project  has  been  directed  toward  participation  In  a  proposed 

field  test  event,  Project  COACH.  Cancellation  of  this  event  has 
necet  stated  termination  of  this  contract.  Specific  goals  of  the  con¬ 
tract  are  given:  the  status  of  the  piezoresistance  gage  at  the  time 
the  present  work  was  initiated  permitted  recording  of  pressure  pro¬ 
files  of  10  to  150  kbar  peak  gage  pressure  with  a  gage  insulator  rea¬ 
sonably  matched  to  the  shock  impedance  of  the  proposed  shot  environ¬ 
ment  (sait),  work  was  started  on  other  insulators.  Three  phases  of 
the  effort  are  sketched  in.  Termination  status  of  these  phases  is 
described,  and  a  discussion  concerned  with  matching  of  sh  k  param¬ 
eters  is  presented. 


KEOUGH,  D.  D.,  Pressure  Transducer  for  Measuring  Shock  Wave  Profiles  - 
Final  Rept.,  Contract  No.  VT/ll26,  DA-49-146-XZ-09G,  Stanford  Re-  ~ 
search  Inst.,  Menlo  Park,  Calif.,  1963. 

VESIAC  7201  VU  The  object  of  the  program  reported  here  is  given;  the  develop¬ 

ment  of  a  piezoresistive  gage  capable  of  recording  multikilobar  shock 
pressure  profiles  in  soils  and  shocks,  initial  effort  consisted  of  two 
concurrent  phases,  and  investigation  of  piezoresistive  and  insulating 
materials  and  a  gage  development  program.  As  these  phases  pro¬ 
gressed,  it  became  of  primary  importance  to  obtain  suitable  insulating 
media.  Thus,  the  main  effort  has  been  the  selection  of  insulators, 
determination  of  their  electrical  and  liugoniot  characteristics,  and 
subsequent  utilization  in  the  design  and  construction  gages.  Piezore- 
sistive  effect  in  conductors,  shock  wave  considerations,  and  full  re¬ 
sults  are  given. 


KHAIKOVICH,  I.  M.,  "The  Propagation  of  Vibrations  in  a  Relaxing  Medium," 
Trant>.  Inst.  Phys.  Earth,  Arad,  of  Sci.,  USSR  (Trudy  Inst.  Flzlki  Zemlt, 
AiTad.  Nauk,  SSfiR),  No.  "27  pp.  745^178,  1959,  (Translated  from  Russian), 
Contract  dA^?9^583  OSA-3137. 

VESIAC  16,920  VU  In  this  study,  quantitative  corrections  are  found  for  formulas  of 

seismic  wave  propagation  in  a  half-space  which  is  under  the  influence 
of  a  pulsed,  axiaiiy  semelric  load. 

KHAIKOVICH,  I.  M.,  "A  Radial  Method  of  Calculating  Wave  Magnitude  in 
a  Relaxing  Medium  with  a  Long  Relaxation  Time,”  Trudy  hist.  Fiziki 
Zemti,  Akad.  Nauk,  SSSR,  No.  2,  pp.  179-186,  1959,  (Translated  from 
Truss  tan)  Contract  DA-49-083  OSA-3137. 

VESIAC  16,759  VU  This  report  extends  the  method  of  calculating  the  magnitude  of 

reflected  and  head  waves,  known  as  the  radial  method,  to  the  calcula¬ 
tion  of  wave  intensities  close  to  wave  fronts  in  a  medium  with  a  long 
relaxation  time. 

K1IARIKOV,  D.  A.,  and  B.  1.  SAL’NIKOV,  "First  Results  of  the  Use  of 
Seismic  Surveying  by  the  Controlled  Directional  Reception  Method  in 
the  Cheleken  Peninsula,"  Neftgaz.  Geol,  i.  Gcoflz.,  No.  4,  pp.  51-53, 
1965,  (Translated  from  Russian),  Contract  DA  49-083  OSA-3137. 
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The  main  productive  complex  of  beds  of  all  the  deposits  of  south¬ 
western  Turkmenia  is  a  red  series.  For  purposes  of  deep  drilling, 
the  surveyors  of  west  Turkmenia  need  to  study  the  structural  chart 
of  the  underlying  red  deposits.  Experimental  Investigations  have  been 
conducted  since  1960  by  the  Western  Geophysical  Expedition  No.  1 
using  the  reflected  wave  method  and  the  correlation  method  of  refracted 
waves.  This  article  gives  a  description  of  the  profile  most  success¬ 
fully  plotted  by  the  ADR  method  (Adjustable  Directional  Reception) 

In  the  eastern  part  of  the  structure  on  the  Dagadzhik  section  of  the 
Cheleken  Peninsula.  As  a  result  of  these  investigations,  the  deep 
structure  of  the  underlying  red  bed  over  a  given  object  is  represented 
fairly  completely. 


KHOVANOVA,  R.  1.,  "Spectra  of  the  Effect  of  Certain  Earthquakes  in  the 
Naryn  Zone  of  the  Tien  Shan,"  Trans.  Inst.  Phys.  Earth,  Acad.  of  Sci., 
USSR,  (Trudy  Inst.  Flzlkl  Zemli,  Akad.  Nauk,  SSSItTT  No.T,  pp.  113-  ’ 
125,  1959,  (TranslatedTrom  Russian),  Contra*. i  DA-49-083  OSA-3137. 

Recordings  of  certain  earthquakes  of  the  Naryn  team  of  the  Tad¬ 
zhik  Complex  Seismoioglcal  Expedition  (TCSE)  were  used  to  deter¬ 
mine  the  spectra  of  earthquake  effects  by  the  method  proposed  by  S. 

V.  Medvedev. 


KIELIS- HOROK.  V.  1.,  "Determination  of  the  Dynamic  Parameters  of  a 
Focus,"  Trudy  Gooflz.  Inst.,  A.  N..  SSSR,  No.  9,  pp.  3-19,  Undated, 
(Translated  from  Russian),  ContracFDS-49-083  OSA-3137. 

In  this  paper,  a  method  for  determining  the  source  approximately 
equivalent  to  the  focus  of  an  earthquake  is  discussed. 


KIM,  W  II.,  Model  Study  of  Seismic  Effects  of  Explosions  in  Prestressed 
Media,  THESIS,  Contracts:  AF  19(G~2BT- IG89,  AF  I  S)(628  )-5 1  OCT,  Si. 
Louis  Univ.,  St.  Louis,  Mo.,  I96G. 

The  primary  pur|x>se  of  this  investigation  was  to  study  some  of 
the  seismic  effects  of  explosions  in  two-dimensional  models  which  are 
prestressed  in  uniaxial  tension.  The  seismic  effects  produced  by 
explosions  in  prestressed  media  were  examined  from  the  point  of  view 
of  radiation  patterns  of  elastic  waves  and  size  of  cavity  diameter  after 
the  explosion. 


KIMLEIt,  IV  F.,  Field  Operations  and  Ocean- Bottom  Seismograph  Perfor- 
rnance  and  Observations  -  Kurile  Islands  Experiment  -  Spec.  Kept. 
No.  1,  Ocean-Bottom  Seismograph  Experiments,  Project  VT  6708, 
Contract  F33657-67C-0105,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1967. 

A  shallow- water  test  program  and  a  deep-water  operational  pro¬ 
gram  were  conducted.  The  shallow-water  tests  environmentally 
checked  the  perltrntance  of  14  units  which  were  no!  tested  under  the 
previous  contract.  S|iecial  tests  of  antenna  design  and  temperature 
measurements  were  included. 

Deep-water  tests  were  conducted  adjacent  to  the  Kurile  Islands 
Arc.  to  evaluate  the  seismicity  ot  the  area  and  the  operational  worthi¬ 
ness  of  the  ocean-bottom  seismograph  and  auxiliary  equipment. 
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KIRILLOV,  F.  A.,  "Influence  of  the  Depths  of  the  Blast  on  the  Seismic  Effect," 
Akad.  Nauk  SSSR  Trudy  SelBmol.  Inst..  No.  106,  pp.  74-77,  1941,  (Trans- 
lated  from  Russian),  Contract  SD-78. 

The  magnitude  of  the  seismic  effect  of  a  blast  is  greatly  influenced 
by  the  depth  at  which  the  charge  is  placed.  The  study  of  this  problem 
was  carried  out  In  connection  with  experimental  data  obtained  from 
observations  of  blasts  on  Atach  mountain  in  the  town  of  Magnitogorsk. 


KIRILLOV,  F.  A.,  "The  Period  of  Ground  Vibrations  as  a  Function  of  the 
Distance  from  the  Shotpotnt,"  Trudy  Seism,  Insi.,  No.  117,  pp.  65-73, 
1945,  (Translated  from  Russian),  Contract  St>-78. 

The  results  of  measurements  of  the  periods  of  ground  vibrations 
produced  by  blasts  located  at  different  distances  from  the  observation 
point  are  reported.  The  results  of  these  observations  indicate  that 
the  periods  of  groups  of  waves  making  up  the  main  phase  of  the  vibra¬ 
tion  increase  noticeably  as  one  moves  away  from  the  point  of  blast. 

The  empirical  formula  of  Sadovskli  giving  the  period  T  of  the  ground 
vibrations  as  a  function  of  distance  in  the  form  T  =  k  log  R,  using 
the  results  of  measurements,  confirmed  the  acceptability  of  this  for¬ 
mula  for  calculating  the  period  in  a  range  of  distances  up  to  6-7  km. 

Oi  the  basis  of  these  results  the  coefficient  of  this  formula  was  refined 
for  alluvial  soils. 


KIRILLOV,  F.  A.,  "Seismic  Explosion  Effects,”  Akad.  Nauk  SSSR.  Trudy 
Selsmolog.  Instituta,  No.  121,  pp.  1-95,  194777T ranslaled  from  fcussian). 
Contract  SD-78, 

Empirical  relationships  are  established  between  the  intensity  of 
vibrations  and  the  weight  of  explosive  charge,  distance  from  blast, 
and  the  cratering  index.  A  formula  Is  given  for  determining  the  dis¬ 
placements  or  rate  of  vibration  of  the  ground  for  arbitrary  values  of 
the  explosive  charge,  distance  from  the  blast,  and  the  cratering  index. 
The  Influence  of  the  level  of  the  observation  point  (depth  of  shaft),  depth 
of  the  charge,  dispersal  of  charges,  and  the  type  of  explosive  on  the 
intensity  of  vibrations  is  examined.  An  expression  of  the  relationship 
between  the  period  of  vibration  (main  phase)  and  distance  is  given. 

The  energy  expended  in  the  formation  of  seismic  waves  is  determined 
as  the  damping  factor  of  the  vibrations  of  the  ground  is  calculated. 


KIRKLIN,  R.  II.,  B.  W.  GIRARD,  Strain  Seismograph  Operating  Procedures 
and  Applications,  Tech.  Rept.,  Contract  VT/508I,  AF  33(657)-T52W7 
Teledyne  Indust.,  Inc.,  Geotech  Div.,  Garland,  Texas,  1968. 

Procedures  necessary  to  operate  the  multicomponent  strain  seis¬ 
mograph  facility  located  at  the  Wichita  Mountains  Seismological  Ob¬ 
servatory  WMSO  and  the  applications  of  these  seismographs  to  the 
enhancement  and  identification  of  seismic  waves  are  discussed.  The 
theory  of  strain  seismometers  and  tiieir  response  to  seismic  waves 
are  examined  to  assist  in  the  interpretation  of  strain  seismograms. 

A  description  of  the  WMSO  strain  seismograph  system  is  also  included. 
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VES1AC  17,123  VU 


ramCPATlUGK  B.  M  ,  Long- Period  Seismograph  Development.  Quarterly 
Kept.  No.  5,  1  July  Through  30  September  1967,  Rept.  No.TR-67-60 
Contract  VT'6706,  AF  33(657)- 16406,  Teledyne  Indust.,  Inc.,  Geotech 
Dlv.,  Garland,  Texas,  1967. 

Development  of  the  long-period  triaxial  seismometer  is  complete. 

A  specially  prepared  seismometer  module  was  transported  to  WMSO 
for  preliminary  field  testing.  TTiese  tests  are  now  complete  and  satis- 

^  ZT?"0n  a‘  seism°Braph  magnifications  up  to  50K  was  obtained. 
The  200-foot  deep  test  hole  at  UBSO  is  now  complete 


VESIAC  18,012  VU 
AD  832  548L 


raRKPATmCK^B.  M.,  Long- Period  Triaxial  Seismograph  Development. 
Quarterly  Rept.  No.  6,  1  October  to  31  December  1967,  Rept.  No.  TR- 
68-5,  Contract  VT/6706,  AF  33(657)- 16406,  Teledyne  lndust.,  Inc. 

G cotech  Dlv.,  Garland,  Texas,  1968. 


Assembly  of  the  long-period  triaxial  seismometer  Is  complete 
Laboratory  tests  have  been  conducted  and  field  evaluation  of  the  com- 

»sIrvatory0®0)S  "°W  progress  at  the  Uinta  Selsmologlcal 


VESIAC  18,509  VU 
AD  835  823 


KIRKPATRICK,  B.  M.,  Long-Period  Triaxial  Seismograph  Development 
Quarterly  Rept.  No.  ?,  Rept.  No.  TR  68-20,  Contract  VT/6706- AT 

,«i6057)'16406,  Teledyne  Indust-  Inc.,  Geotech  Dlv.,  Garland,  Texas, 
196o  } 


.  F  *W  test  nR  of  thc  long-period  triaxial  seismometer  has  continued 
at  thc  Uinta  Basin  Seismological  Observatory  (UBSO).  The  results 
of  tests  involving  artificially  induced  tilt  and  the  response  of  the  sys¬ 
tem  to  wind  and  barometric  pressure  change  are  presented. 


VESIAC  10,643  VU 
AD  626  528 


KIRKPATRICK,  B.  M.,  .1.  MASSE,  Galvanometers.  Rept.  No.  TR-64-133, 
Project  VT/072,  Geotechnical  Corp.,  Garland,  Texas,  1964. 

Air  damping  in  L-P  galvanometers  has  been  reduced  by  a  moving- 
magnet  fixed-coil  design,  wherein  the  moving  magnet  is  operated  in 
an  evacuated  glass  housing.  A  computing  or  dynamometer-type  gal¬ 
vanometer  has  been  constructed  and  tested  for  use  in  seismic  data 
analysis  where  a  power-ievei  Indication  is  of  interest  and  in  signal 
multiplication  and  correlation.  An  analysis  was  made  of  various 
optical  factors  governing  the  sensitivity  of  galvanometers  with  empha¬ 
sis  being  placed  on  Improving  the  sensitivity. 


VESIAC  19,109  VU 
AD  843  477  L 


KIRKPATRICK,  B.  M.  and  A.  W.  SIMMONS,  Long- Period  Triaxial  Seis- 
mograph  Deve  lopment,  1  July  to  30  Scpt7T5M;  No^  TR  6B^TT 
.  Contract  VT'6706,  AF  33(657)- 16406,  Teledyne  lndust.,  Inc.,  Geotcch 
Div.,  Garland,  Texas,  1968 

The  spectra  and  coherence  of  the  noise  as  recorded  by  the  tri¬ 
axial  and  long-period  seismographs  at  UBSO  were  computed.  Plots 
of  the  amplitude  ratio  (or  spectra  ratio)  and  coherency  of  the  noise 
arc  presented.  Comparison  of  the  amplitude  ratio  plots,  from  the 
recordings  for  wind  free  and  windy  days,  indicates  that  the  wind  in¬ 
duced  noise  is  attenuated,  but  not  completely  eliminated  with  the 
burial  of  a  seismometer. 


372 


WILLOW  RUN  LABORATORIES 


VESIAC  19,270  VU 


KIRKPATRICK,  B.  M.,  and  A.  W.  SIMMONS,  Long-Period  Triaxial  Seis- 
g10*™#}  Development,  Quarterly  Rept.  AST  10,  1  October  to  31  Decern- 
~,e*:  196«,  Rept.  No.  TR  69-5,  Contract  VT/6706,  AF  33(657)- 16406 
Teledyne  Indust.,  Inc;,  Geotech  Div.,  Garland,  Texas,  1969 


The  redesigned  triax  seismometer  module  has  been  completed 
and  transported  to  Fairbanks,  Alaska,  for  operational  tests.  A  triax 
borehole  facility  has  been  prepared  at  the  Murphy  Dome  ALPA  site 
J-4  approximately  40  miles  northwest  of  Fairbanks.  The  improved 
and  two  of  the  engineering  prototype  modules  operated  at 
UBSO  have  been  installed  at  site  3-4  and  field  evaluation  is  now  in 


VESIAC  12,432  VU 


KIRNOS,  D.  P.,  The  Possibility  of  the  Generation  of  Natural  Vibrations 
in  the  Alluvial  Layer,"  Trudy  Seism.  Inst.,  No.  117,  pp.  74-80  1945 
(Translated  from  Russian),  Contract  SD-78.  ’  ’ 

Certain  experimental  results  are  described  indicating  that  natural 
v^ratmns  may  arise  in  the  alluvial  layer  at  the  time  of  blasts  and  local 
earthquakes. 


VESIAC  8477  VU 


KISS!HG?K’  F^’  Array  Proceggorand  Lissajous  Display,  Contract  No. 
VT/  772,  Geotechnical  Corp.,  Garland,  Texas)T5M7 

The  array  processor  and  Lissajous  display  is  a  seismic  signal 
isp  ay  device  designed  to  perform  time  compensation  on  seismic 
signals.  Time  delay  or  advance  is  performed  by  physically  dis- 
p  aying  recording  dots  on  the  front  of  a  cathode- ray  tube  parallel 
to  the  time  axis.  The  face  of  this  CRT  is  continuously  photographed 
and  recorded  on  16-mm  film.  After  processing  the  image  is  pro¬ 
jected  on  a  viewscreen  at  X20  magnification.  The  system  may  be 
operated  in  one  of  the  following  five  modes:  1)  Analog  signal  dis- 
Y'axls  deflection:  2)  Analog  signal  display  X-axis  deflection; 

3)  Analog  signal  display  Z-axis  deflection;  4)  Analog  signal  display 
optical  summation;  and  5)  Lissajous  display  of  earth  particle  motion. 


VESIAC  10,293  VU 
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KISSINGER,  F.,  Improved  Seismograms.  Semiannual  Prog.  Rept.  No.  8 
1  Juiy  through  31  December  196?7~Rept.  No.  Tll-64-136,  Project  VT 
072,  Contract  AF  33(657 )-9967,  Geotech.  Corp.,  Garland,  Texas,  1964. 

Work  on  these  tasks  is  discussed  in  detail  in  this  progress  report: 
(a)  Inclined  Seismometer;  (b)  Galvanometers;  (c)  Filtering;  (d)  Am¬ 
plifiers;  (e)  Digitizer;  (f)  New  Methods  of  Signal  Presentation;  (c) 
Improved  Seismograph  Testing  Facilities;  (h)  Stable  Table;  (i)  Strain 
Seismograph;  (j)  Investigation  of  Thermal  Noise. 


VESIAC  6584  VU 
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SSLINGER,  C.,  Model  Studies  of  Explosion-Generated  Seismic  Waves. 
Semiannual  Tech.  Kept.  No.  2,  Contract  No.  AF  19(628)-16$9  St 
Louis  Univ.,  St.  Louis,  Mo.,  1963. 

This  semiannual  technical  report  discusses  the  completion  of  a 
series  of  experiments  for  the  study  of  the  generation  of  Rayleigh 
waves  in  a  semi-infinite  medium.  Some  experiments  were  conducted 
in  a  two  layer  system.  An  attempt  was  made  to  study  the  direct  S 
wave  produced  by  explosions  in  a  Plexiglas  sheet.  The  frequency 
response  curves  for  the  capacitance  pickups  were  also  obtained. 


373 


VESIAC  7697  VU 
AD  439  079 


VESIAC  8746  VU 
AD  462  014 


VESIAC  10,473  VU 


VESIAC  13,549  VU 
AD  627  038 


WILLOW  RUN  LABORATORIES 


KISSLINGER,  C.,  Model  Studies  of  Explosion-Generated  Seismic  Waves, 
Semiannual  Tech.  Rept.  No.  3,  Contr.  No.  AF  19(628)- 1689,  St.  Louis 
Univ.,  St.  Louis,  Mo.,  1964. 

The  report  covers  the  period  of  1  October  1963  to  31  March  1964 
in  which  time  the  principal  effort  was  directed  to  the  study  of  P  and 
S  wave  radiation  patterns  from  explosions  in  rectangular  cavaties. 
Both  aluminum  and  plexiglass  were  used  for  the  purpose. 


KISSLINGER,  C.,  Model  Studies  of  Explosions-Generated  Seism...  Waves, 
Semiannual  Tech.  Rept.  No.  4,  Contr.  No.  AF  19(628)-lG89,  St.  Louis 
Univ.,  St.  Louis,  Mo.,  1964. 

Research  on  three  aspects  of  explosion-generated  seismic  waves 
was  in  progress  during  the  period  covered  by  this  report:  1)  the 
pattern  of  rac'iatlon  of  body  waves  into  the  interior  of  a  half-space 
from  a  near-surface  source;  2)  decoupling  of  seismic  energy  by 
shooting  in  a  cavity;  and  3)  the  effect  on  the  characteristics  of  waves 
at  a  distance  when  the  shot  is  surrounded  by  a  small  zone  of  material 
with  different  physical  properties  than  the  substance  forming  the 
main  transmitting  medium. 


KISSLINGER,  C.,  Model  Studies  of  Explosion-Generated  Seismic  Waves, 
Semi-Annual  Tech.  Rept.  No,  5,  292-62,  Contract  AF  19(62fl)-lC897 
St.  Louis  Univ.,  St.  Louis,  Mo.  1965. 

The  author  applies  his  model  technique  to  the  study  of  the  effect 
on  radiation  when  a  shot  is  fired  in  a  circular  inhomogeneily  in  an 
otherwise  homogeneous  infinite  medium.  The  purpose  of  this  work 
is  to  relate  the  spectrum  of  the  compressionnl  wave  to  the  size  of  the 
cavity  and  the  contrast  in  properties  between  the  Inhomogeneity  and 
the  surrounding  medium.  Described  is  the  same  experimental  tech¬ 
nique  used  throughout  the  project.  The  theory  behind  the  experiments 
is  discussed.  Conclusions  are  given  regarding  styrofoam  in  plexiglas, 
and  plexiglas  in  aluminum.  Part  II  of  the  report  concerns  Anistropy 
Produced  by  Static  Stress. 


KISSLINGER,  C.,  Mixicl  Study  of  Explosion-Generated  Seismic  Waves,  Fi¬ 
nal  Rept.,  Contract  AF  19(6281-1689,  St.  Louis" Un  v.,  St.  Louis,  Mo., 
1965. 

The  generation  of  waves  by  an  explosive  source  in  homogeneous 
media  was  investigated  by  two-dimensional  models.  The  size  of  the 
effective  source  for  compressionnl  waves  agrees  well  with  the  outer 
limits  of  the  zone  of  circumferential  cracking  In  a  brittle  medium. 
Discussed  are  occasions  on  which  prominent  shear  waves  appear.  The 
radiation  of  both  types  of  body  waves  is  strongly  modified  by  surround¬ 
ing  the  shot  with  a  different  material.  How  the  P-wave  spectrum  can 
be  modified  is  discussed;  cavity  effects  are  examined.  Rayleigh- 
wave  evidence  about  explosion  effects,  the  presence  of  various  kinds 
of  stress,  and  strain  are  examined. 
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KISSLINGER,  C.,  Progress  In  Understanding  the  Generation  of  Seismic 
Waves  by  Contained  Explosions.  Rept.  No.  4410-104-X,  Contract  SD- 
78,  Inst,  of  Science  and  Tccfinoiogy,  Univ.  of  Michigan,  Ann  Arbor, 
Michigan,  1965. 

This  report,  based  on  a  survey  of  pertinent  literature  published 
since  1962,  is  an  evaluation  of  the  techniques  developed  to  monitor 
contained  explosions.  Included  is  a  description  of  the  types  of  close- 
in  measurements,  a  review  of  the  computer  codes  used  to  predict  the 
waveform  and  energy  level  at  the  input  to  the  elastic  region,  and  a 
discussion  of  the  important  work  in  P-wave  and  surface-wave  analysis 
and  prediction. 


KISSLINGER,  C.,  Research  in  Seismology,  Annual  Tech.  Kept.,  Contract 
AF  19(628 )-5 100,  St.  Louis  Univ.,  St.  Louis,  Mo.,  1966. 

During  the  year,  tli  main  technical  accomplishments  have  in¬ 
cluded  efforts  in  these  areas:  (a'  the  focal  mechanism  of  earthquakes; 
(b)  model  studies  of  explosion-generated  waves;  (c)  azimuthal  depar¬ 
ture  of  P-wave  motion  from  the  great  circle  path;  (d)  determination 
of  depth  of  focus;  (c)  the  phase  velocity  of  surface  waves.  Each  of 
these  studies  is  reported  here.  In  connection  with  focal  mechanism 
studies,  the  groat  Alaska  earthquake  of  1964  was  studied,  and  an  ab¬ 
stract  of  the  work  done  on  this  study  Is  given.  For  model  studies  of 
explosion-generated  waves,  two  topics  have  been  under  consideration, 
and  are  reported  on:  the  effect  of  prestres.scd  media  on  seismic 
waves  generated  and  a  study  of  seismic  decoupling  in  an  explosion. 


KISSLINGER,  C.,  Research  in  Seismology  -  Annual  l’cch.  Rept.,  Contract 
AF  19(6281-5100,  St.  Louis  Univ.,  St. 'Louis,  Mo.,  63100,  1967. 

During  t lie  course  of  the  year  the  following  studies  were  con¬ 
ducted:  body  wave  studies  of  special  effects  related  to  path  of 
propagation  and  station  site,  the  focai  mechanism  of  earthquakes, 
model  studies  of  the  relation  between  cavity  size  and  decoupling  of 
explosive  sources,  the  determination  of  depth  of  focus,  and  the  phase 
velocity  of  surface  waves.  This  summary  is  divided  into  two  sections 
corresponding  to  the  completion  status  of  the  work. 


KISSLINGER,  C.,  Research  in  Seismology.  Annual  Tech.  Rept.,  Contract 
AF  19(6281-5100,  St.  Louis  Univ..  SC  Louis.  Mo.,  1968 

In  this  report,  research  in  seismology  on  fundamental  problems 
related  to  the  detection,  location,  and  identification  of  underground 
nuclear  explosions  is  described.  The  period  covered  by  the  report 
is  September,  1967  through  August,  1968. 


KISSLINGER,  C,,  Small-Scale  Studies  of  Explosive  Seismic  Sou  *ccs, 
Rept.  No.  7885-  1-X,  Contract  1)A  49-083  OSA-3137,  SD-78,Tm)v.  of 
Mich.,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor.  Mich.,  1967. 

An  experimental  study  of  the  explosive  source  mechanism  using 
small-scale  experiments  is  reviewed.  The  studv  is  based  on  two- 
dimensional  laboratory  models  and  small-scale  field  tests.  Results 
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for  body  and  Rayleigh  waves  are  given.  It  was  found  that  such  tests 
cannot  take  the  place  of  full-scale  trials,  but  are  useful  to  test  the 
validity  of  theoretical  treatments  and  to  guide  the  design  of  experi¬ 
ments. 


KISSLINGER,  C.,  E.  MATEKER  and  T.  V.  MC  EVILLY,  Seismic  Waves 
Generated  by  Chemical  Explosions,  Final  Rept.,  Contract  No.  AF  19 
(601)-7402,  St.  Louis  Univ,,  St.  Louis,  Mo.,  1963. 

This  report  describes  the  results  of  research  on  some  funda¬ 
mental  properties  of  seismic  waves  generated  by  chemical  explosions. 
The  work  was  carried  out  between  August  1,  1960  and  July  31,  1963. 
Seismograms  from  some  160  small  charges,  one  500  lb.  surface 
burst,  one  100  ton  surface  charge,  and  a  buried  charge  of  10  tons,  were 
recorded  at  close  range.  The  experiments  involving  the  small  charges 
were  designed  to  elucidate  a  variety  of  aspects  of  the  generation  of 
seismic  waves  by  explosive  sources.  Given  in  the  report  are:  a)  the 
principal  subjects  Investigated;  b)  some  areas  for  further  study  sug¬ 
gested  by  some  of  the  results;  c)  principal  conclusions  of  the  work; 
and  d)  recommendations. 


KITZINGER,  P.  R.,  VELA  UNIFORM,  Project  SHOAL,  SHOAL  Surface 
Motion  Measurement  Near  Source,  Final  Report,  VUF  2002,  Project 
1.2,  Sandia  Lab.,  Albuquerque,  N.  M.,  1965. 

Successful  measurements  of  surface  motion  were  made  on  Proj¬ 
ect  Shoal  at  horizontal  ranges  between  300  and  4775  feet.  These 
measurements  consisted  of  accelerations,  velocities,  and  at  larger 
distances,  some  relative  displacements.  A  definite  spalling  effect 
was  indicated;  this  effect  was  less  at  very  close-in  stations  than  it 
was  farther  out.  When  scaled  by  cube  root  scaling  and  compared 
with  scaled  results  from  Hard  Hat,  the  signals  from  Shoal  proved 
somewhat  lower  than  those  from  Hard  Hat.  This  effect  may  have 
been  caused  by  extensive  faulting  at  the  Shoal  site. 


KLAPPENDERGER,  F.  A.,  Correlation  of  Amplitude  Anomalies  at  LASA, 
Sci.  Rept.,  Project  VT/6702,  Contract  F  33657-67C-l3l3,  Teledyne 
Inc.,  Alexandria,  Va.,  1967. 

Peak-to-peak  amplitudes  recorded  by  subarray  center  instruments 
for  independent  events  have  been  tested  for  correlation.  Significant 
positive  correlations  were  detected  for  events  whose  focuses  origi¬ 
nated  close  to  each  other.  It  is  also  shown  that  measurement  errors 
tend  to  reduce  the  estimate  of  their  coefficient  of  correlation:  the 
distribution  of  the  coefficient  of  correlation  for  small  sample  sizes 
are  graphically  presented. 


KLAPPENDERGER,  F.  A.,  Distribution  of  Short  Period  P- Phase  Ampli- 
tudes  over  LASA,  Rept .  No.  187,  Project  VT/6702,  Contract  F  33657- 
67-C- 13 1 3 ,  ARPA  Order  No.  624,  Teledyne,  Inc.,  Alexandria,  Va., 
1967. 

The  behavior  of  short  period  P-Phase  amplitudes  over  LASA 
has  been  investigated  for  several  earthquakes.  It  has  been  found 
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that  the  distribution  of  the  peak-to-peak  amplitudes  across  a  sub¬ 
array  approaches  a  log-normal  distribution  of  those  events  studied. 


KLAPPENBERGER,  F.  A.,  Spatial  Correlation  of  Amplitude  Anomalies, 
Contract  VT/6702,  F33t)57-67C-1313,  Teledyne  Indust., "TncTTKarTh 
Set.  Div.,  Alexandria,  Va.,  1967. 

Spatial  correlations  of  amplitude  anomalies  have  been  conducted 
over  LASA  and  LASA  subarrays  to  test  the  hypothesis  that  these 
%  anomalies  exhibit  spatial  stationarity.  The  evidence  indicates  that 
the  anomaly  process  cannot  be  considered  to  be  covariance  stationary. 


KLASKY,  P.  S.,  G.  F.  FRANCIS,  O.  R.  RUSSELL,  and  H.  W  RUSSELL, 
Final  Rept.,  17  November  1961  to  30  April  1965,  Project  VT  070, 
Contract  AF  33(657)-7747,  United  ElectroDynamics,  Inc.,  Pasadena, 
Calif.,  1965. 


’n'e  TFSO  is  discussed  as  an  effective  test  bed  for  seismological 
research;  and  as  an  operating  seismological  station.  The  Arizona 
site  was  chosen  for  its  low  ambient  noise  characteristics.  Ambient 
noise  during  quiet  periods  and  during  storms  is  discussed.  The 
various  probabilities  involved  in  detecting  earthquakes  of  various 
magnitudes  is  discussed.  Events  west  of  the  observatory  can  be  better 
detected  than  those  occurring  to  the  east.  The  difference,  given  in 
magnitude,  is  slight.  Array  configuration  and  instrumentation  are 
discussed. 


KLASKY,  P.  S.,  and  A.  M.  RUGG,  TFSO  FM  Seismic  Svstem  Test, Phase 
I, Special  Report  No,  11,  Project  Vf  ;()7U,  Contract  AF  33(6571-7747. 
United  ElectroDynamics,  Inc.,  Pasadena,  Calif.,  1964. 

The  FM-250  seismic  system,  developed  under  Call  No.  3  of 
Contract  AF  33(6571-7747,  has  been  operated  with  the  remote  por¬ 
tion  of  the  system  at  the  Experimental  Vault  of  the  TFSO  for  ten 
weeks.  This  vault  has  local  power  available  for  operation  of  auxilliary 
test  equipment.  During  this  time,  the  following  parameters  of  the 
system  were  compared  against  laboratory  results:  (1)  dynamic 
range;  (2)  system  noise;  (3)  cross-talk;  (4)  line  interference;  (5)  sys¬ 
tem  drift;  and  (6)  frequency  response.  Each  of  these  is  discussed  in 
the  report.  The  test  procedure  followed  was  essentially  that  described 
in  the  FM  Seismic  System  Field  Test  Program,  Phase  I,  dated  27 
December,  1963. 


KNOPOFF,  L.,  The  Nature  of  Surface  Wave  Propagation  in  Crustal 
Structures  of  Varying  Thickness,  Final  Report,  Conti-TNo.  AF- 
AFtXSR  26-63,  Calif.  Inst,  of  Tech.,  Pasadena,  Calif.,  1964 

This  report  summarizes  research  results  which  were  performed 
in  the  following  areas:  1)  The  beat  mechanism  in  frequency  modu¬ 
lated  waves;  2)  Scattering  of  seismic  waves  by  inhomogenellies  in 
the  earl  interior;  3)  Scattering  of  surface  waves  by  irregularities 
in  geome  ,y  corresponding  to  non-plane  surfaces;  and  4)  Studies 
associated  with  nature  and  structure  of  the  upper  mantle  of  the 
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earth.  Abstracts  of  technical  papers  in  these  four  categories  of 
research  are  also  included. 


VESIAC  15,915-G  VU 


KNOPOFF,  L.,  Radiation  from  Seismic  Surface  and  Interior  Sources 
Kept-  No.  7M&-1-X,  Contract  bA  49-083  OSA-3137,  Sb-7fl, TTnlv*. 
of  Mich.,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1967. 

The  first-motion  radiation  patterns  from  suddenly  occurring 
dislocations  are  formally  identical  to  those  from  suddenly  applied 
forces  or  torques.  A  tangential  displacement  dislocation  has  radia¬ 
tion  identical  to  that  for  a  double  couple  of  force.  The  radiation  pat¬ 
tern  for  seismic  sources  near  surfaces  of  discontinuity  of  the  first- 
order  are  significantly  altered  from  those  for  interior  sources.  This 
is  especially  so  for  surface  sources  in  the  case  of  SV  waves  near  the 
critical  angie;  this  feature  may  provide  a  rapid  method  for  discrim¬ 
inating  between  buried  and  surface  sources. 


VESIAC  17,016  VU 
AD  659  243 


KNOPOFF,  L.,  Studies  of  Seismic  Waves  in  Heterogeneous  Regions  of  the 
Earth’  Annual .Set.  Rept.,  Rept.  No.  AFOSR  66^2389,  ContracTAF-  ~ 
AFOSIt  710-66,  University  of  Calif.,  Los  Angeles,  Cattf.,  1967. 

The  annual  report  contains  a  brief  summary  of  work  done  in 
1966-C7.  A  bibliography  of  reports  generated  under  the  contract 
is  included. 


VESIAC  15.044  VU 
AD  802  190L 


KNOPOFF,  L.,  Studies  of  Seismic  Waves  in  Heterogeneous  Regions  of 

tllC  Kar.tlL'  FlnaTRept.,  AFOSR-66-2389,TimrracT'AF-AFOSR-710-65 

Unlv.  of  Calif.,  Los  Angeies,  Calif.,  1966. 

The  finai  report  contains  a  summary  of  ail  work  done  in  1965-6C 
a:.fi  includes  abstracts  of  papers  submitted  for  inibiication  under  this 
grant. 


VESIAC  12,193  VU 
AD  619  739 


KNOPOFF,  L.,  Theoretical  and I  Experimental  Studies  of  Seismic  Waves 
in  Geometrically  and  Physically  Heterogeneous  Regions  oTthc  Earth. 
Final  Rept.,  Contract  AF-AFOSK-7 10-64,  Univ.  of  CalifornTaTEos" 
Angeies,  California.  t965. 

The  abstracts  here  describe  papers  which  constitute  the  research 
report  proper.  The  authors  have  completed  work  on  the  crustal  struc¬ 
ture  under  the  Alps.  They  have  found  the  equivalent  body  forces  which 
yicid  the  same  seismic  radiation  pattern  as  a  disiocatlon  source.  A 
one-dimensional  laboratory  modei  has  been  constructed  which  simu¬ 
lates  many  of  the  statistical  features  of  seismic  activity.  Minimizing 
errors  in  transducer  placement  in  model  seismology  is  discussed, 
and  a  semi-automatic  line  fitting  process  on  a  computer.  Represen¬ 
tation  of  surface  waves  on  a  sphere  using  Legendre  functions  is  de¬ 
scribed.  Green's  function  methods  are  developed  for  mathematical 
and  geometric  conditions. 
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KNOPOFF,  L.,  M.  J.  BERRY,  and  F.  SCHWAB,  Tripartite  Phase  Velocity 
Observations  in  Laterally  Heterogeneous  Regions.  PubL  iVo.  54B  1 

Contract  AF-AFOSR-7 10-66,  Unlv.  of  Calif.,  Los  Angeles,  Calif.* 
1966.  *  ** 


The  hypothesis  that  one  can  assign  the  phase  velocity  calculated 
from  a  tripartite  net  to  one  of  the  legs  of  the  net  exclusively,  when 
that  leg  approximately  coincides  with  the  surface  wave  propagation 
vector,  has  been  substantiated  by  experimental  data.  If  more  than 
one  leg  of  an  array  of  stations  is  parallel  to  the  propagation  vector 
it  is  possible  to  make  a  quantitative  estimate  of  the  lateral  heteroge¬ 
neity  of  structure  across  the  net.  However,  if  the  propagation  vector 
coincides  with  only  one  of  the, legs,  then  one  can  only  draw  qualitative 
conclusions  concerning  lateral  heterogeneity. 


VESIAC  13,542  VU 
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KNOPOFI ,  L.,  W.  L.  P1LANT,  A  Proposal  for  a  Selsmological  Study  of 
the  Gulf  of  California,  Publication  No.  473,  Contract  AF-AFOiSR-TIO- 
65,  Unlv.  of  Calif.,  Los  Angeles,  Calif.,  1965. 


In  this  proposal  the  authors  indicate  that  a  significant  geophysical 
problem  remains  to  be  solved  with  regard  to  the  southern  part  of  the 
Gulf  of  California.  By  means  of  a  program  of  both  short  and  L-P 
seismic  observations,  it  should  be  possible  to  resolve  many  of  the 
structural  problems  associated  with  the  origins  of  the  Gulf'of  the 
peninscla  of  Lower  California. 


VESIAC  19,918  VU 
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KOCH,  C.  F.,  Intrinsic  Redundancy  of  Seismic  Data.  Pt.  1.  Preliminary 
&i-  Rcpt.rUepT  No.  237,  Contract  Vt/9706,  F$3657-69C-0913 
Teledyne  Indust.,  Inc.,  Alexandria,  Va.,  1969 

When  data  are  digitized,  the  sampling  rate  is  selected  to  provide 
for  the  highest  frequency  phenomena  predicted.  Much  of  the  time  the 
data  is  of  lower  frequency,  and  redundant  data  is  obtained.  A  tech¬ 
nique  has  been  developed  to  reduce  the  quantity  of  redundant  data, 
it  has  been  applied  to  both  short  and  long  period  seismic  data.  Seis¬ 
mograms  from  before  and  after  processing  have  been  compared  to 
evaluate  the  effect  of  the  data.  A  5  to  1  reduction  in  data  quantity 
while  maintaining  adequate  data  quality,  seems  feasible. 


VESIAC  13,324  VU 


KOGAN.  L.  1.,  "Multiple  Reflections  in  a  Water  Laver  and  Their  Effect  on 
the  Reliability  of  Data  Interpretation  in  Seismic  Marine  Surveying  " 
Razved.  Geofiz  No.  2,  pp.  16-35.  1964,  (Translated  from  Russian). 
Contract  I)A^19-083  OSA-3137. 


Intensive  multiple  reflections  in  a  water  layer  were  explained  by 
the  existence  of  a  rigid  acoustical  water-air  lurrier  at  the  surface 
and  an  acoustical  water-sea  bottom  boundary  it  the  bottom.  The  re¬ 
flection  produced  by  this  seismic  energy  trap  cause  "water  resonance 
which  was  studied  theoretically  and  experimentally.  Regularities 
were  found  concerning:  (1)  strength  of  the  "resonance";  (2)  the 
determination  of  the  resonance  and  oscillation  frequencies;  (3)  con¬ 
ditions  under  which  the  maximum  resonance  effect  was  produced 
(4)  possible  serious  errors  in  a  standard  interpretation  of  "resonance 
seismograms  ;  and  (5)  the  use  of  special  filters  to  suppress  the 
resonance  effect. 


379 


VESIAC  17,311  VU 


VESIAC  18,165  VU 


VESIAC  18,163  VU 


VESIAC  9533  VU 


WILLOW  RUN  LABORATORIES 


KOGAN,  S.  D.,  "Oi  the  Application  of  the  Principle  of  Phase  Correlation 
for  Remote  Earthquakes,”  Doklady,  Akad.  Nauk,  SSSR,  Vol.  101,  No.  4, 
pp.  653-655,  1965,  (Translated  from  Russian)",  Contra,  *  DA  49-083 
OSA-3137. 

In  this  work  the  author  has  presented  an  experiment  on  the  phase 
correlation  for  distant  earthquakes.  Multichannel  seismograms  were 
used  for  comparing  the  recording  traces  to  be  correlated.  The  results 
of  the  work  do  not  completely  solve  the  problems,  however,  they  show 
that  the  correlation  of  remote  earthquakes  is  possible. 


KOLOSENKO,  M.  N.,  "Determination  of  the  Azimuth  to  the  Epicenter  of  a 
Distant  Earthquake  by  Using  the  Arrival  Time  of  the  Seismic  Waves 
at  Two  Stations,"  Trudy  Geofiz.  Inst.,  A.  N.  SSSR,  No.  30,  pp.  89-103, 
Undated,  (Translated  from  Russian),  Contract  DA-49-083  OSA-3137. 

This  paper  presents  the  problems  of  the  determination  of  the  lo¬ 
cation  of  the  epicenter  of  a  distant  earthquake  by  using  azimuths  ob¬ 
tained  by  the  differential  (kinematic)  method.  Sections  1,  2,  and  3 
present  the  details  of  the  problem  and  its  solutions  for  the  plane  and 
spherical  case;  in  section  4  the  errors  in  determining  the  azimuth 
are  calculated  and  the  conditions  under  which  it  is  possible  to  achieve 
an  accuracy  of  ±1°  are  discussed;  Section  5  recommends  formulas 
and  nomograms  for  decreasing  the  required  amount  of  calculations; 
in  section  6  we  have  presented  examples  of  obtaining  the  locations  of 
the  epicenters  of  several  earthquakes. 


KONDORSKAYA,  N.  V.,  "Detection  of  the  sP  Wave  in  Shallow  Earthquakes 
and  its  Use  for  Determining  the  Depth  of  the  Focus,"  Trudy  Geofiz. 

Inst,,  A.  N.  SSSR,  No.  36,  pp.  35-47,  Undated,  (Translated  from  Russian). 
Contract  DA-49-083  OSA-3137. 

It  is  shown  that  waves  reflected  in  the  vicinity  of  the  epicenter 
(sP  and  sS)  can  be  detected  on  the  records  of  earthquakes,  the  foci 
of  which  are  located  in  the  earth's  crust,  for  epicentral  distances 
varying  from  2°  to  80°.  The  existence  of  a  sufficiently  strong  sP 
wave  in  shallow  earthquakes  was  established  as  a  result  of  examining 
the  dynamic  characteristics  of  the  sP  wave  related  with  the  mechanism 
of  the  seismic  focus. 


KORSCHUNOW,  A.,  "Deep-Focus  Earthquakes  from  Goettingen  Seismograms," 
Ztschr,  f.  Geophys.,  Vol.  21,  pp.  113-134,  1955,  (Translated  from 
German),  Contract  SD-78. 

The  subject  of  this  paper  is  a  statistical  review  of  deep-focus 
earthquakes  registered  at  the  seismological  station  of  Gottingen  from 
1930  to  1937.  With  reference  to  the  catalogue  of  1SS  (International 
Seismological  Summary)  and  to  the  seismological  tables  by  Jeffreys- 
Bullen  (1948),  103  deep-focus  earthquakes  have  been  dealt  with. 

Specially  defined  "quality-classification"  —  as  derived  from  the  entire 
volume  of  seismograms,  and  a  critical  test  of  sensitivity  of  seismo¬ 
graph  components  to  first  waves  give  an  indication  of  the  quality  and 
useability  of  seismograms  which  may  be  regarded  as  representative 
of  the  output  of  central  European  stations. 
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VESIAC  18,164  VO) 


KOSMINSKAYA,  I  P.,  "Analysis  of  the  Interference  Zones  of  Seismic 

(Translating  Ge°fiz'  N.  SSSR,  No.  35,  pp.  116-145,  Undated. 

(Translated  from  Russian}^  Contract  DA-49-083  OSA-3137. 

of  the  m2hnrta/l0n  is.eiv.en  ,0  the  Question  concerning  the  applicability 
of  he  method  for  analyzing  complex  harmonic  vibrations  to  the  analysis 
of  the  interference  zones  of  seismic  waves  occurring  as  a  result  of 
the  superposition  of  quasi -sinusoidal  pulse  vibrations. 

A  comparison  of  the  calculated  data  with  theoretical  examples  of 
f  Z0nes  °f  two  refracted  waves  (the  shape  of  the  vibra- 
ion  is  derived  from  observed  data)  shows  the  practicality  of  utilizing 
the  proposed  method.  7 


VESIAC  18,162  VU 


KOSMINSKAYA,  I  P.,  "Methods  of  Analysis  of  Amplitude  Curves  and 

rwi1  SUr*VeSo°f  Phases  of  Complex  Harmonic  Waves,”  Trudv 

G^JnsU,  N.A.,  SSSR  No.  30,  PP.  302-313,  Undated,  (Transit 
lrom  Russian),  Contractl3A-49-083  OSA-3137. 

Methods  for  determining  amplitude  curves  and  phase  travel-time 
curves  for  simple  seismic  waves  are  described  by  the  use  of  the 
corresponding  graphs  of  complex  harmonic  vibrations.  Travel-time 
curves  of  simple  waves  can  be  determined  by  three  methods:  from 
he  grid  map  of  t-x  curves,  from  the  intersection  of  the  amplitude 
nC“™S.0.  the  complex  and  dominant  waves,  and  from  the  magnitude 
of  the  interval  between  similar  extrema  of  the  amplitude  curves  of 
the  complex  waves. 


VESIAC  17,312  VU 


KOSTENKO,  N.  P  "Changes  in  the  Slopes  of  the  Earth's  Surface  and 
Seismicity  (with  the  Example  of  Mountainous  Countries  in  Southern 

on" ISO  fva),,nriny;'|leten.'  S(™eta  P°  Seysmologii  A.  N.  SSSR.  No.  8, 

PP'.  5®'1.56’  196^>  (Translated  from  RussianTContract  DAT9-083 
UdA-o137. 

This  report  discusses  the  relationship  of  the  earths  crust  to 
seismic  activity.  There  is  a  brief  discussion  of  the  formation  of 
mountains  and  slope  structure.  The  effects  of  these  formations  on 
earthquakes  and  fault  line  are  aiso  discussed.  It  is  shown  that  '’’as¬ 
ters  of  deep  epicenters  often  correspond  to  the  boundaries  of  trans¬ 
verse  uplifts  and  troughs,  the  boundary  zones  between  mountain 
structures,  and  a  sharp  change  of  course  of  the  structural  elements. 


VESIAC  6478  VU 


KUVALH ,  R.  L.,  Seismic  Surface  Waves:  Some  Observations  and  Recent 

S  Sf”  T963°ntraCl  N°~  Af0sR~25~63'  Calif- TnSt.'of  Tech.,  hum  - 


This  report  summarizes  mucli  of  the  observed  seismic  surface 
wave  data  that  has  accumulated  in  the  past  thirty  years.  The  data  are 
discussed  by  seismic  wave  type  and  by  major  geographic  areas. 


VESIAC  15,543  VU 
AD  647  920 


n. 


T  IP  u  — 4-  •  ‘a*  PI  VEJLA  Array  Data.  Annual  Rept. 

Su„,ord  University. 


This  report  contains  discussions  of  work  on  these  subjects'  (1) 
study  of  PKP  arrival  times  in  the  1150-140°  epic  mtral  distance  range: 
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VESiAC  14,304  VU 


VESIAC  15,154  VU 
AD  803  339 
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(2)  the  energy  of  the  free  oscillations  of  the  earth;  (3)  attenuation  of 
seismic  body  waves  in  the  mantle  and  core.  In  this  last  category,  the 
technique  being  employed  is  spectral  amplitude  comparison  of  par¬ 
ticular  seismic  phases  that  have  the  same  vertical  take-off  angle  in 
the  mantle  and  have  travelled  the  same  great  circle  path.  Data  from 
the  VELA  Arrays  and  LRSM  stations  have  been  examined  for  suitable 
recordings  of  the  seismic  phases  SKS  and  SKP.  Spectral  amplitude 
comparison  allows  the  ratio  of  SKS  to  SKP  to  be  formulated  according 
to  an  equation  given  in  the  report. 


KOZLOV,  P.  T.,  "Basic  Financial  Funding  of  the  Geophysical  Service  of 
the  Oil  Industry  of  the  USSR,"  Prikl.  Geofiz.,  No.  24,  pp.  234-243, 
1959,  (Translated  from  Russian),  Contract  SD-78. 

The  features  of  the  basic  investment  in  geophysical  work  in  con¬ 
nection  with  the  oil  and  gas  industry  is  characterized  by  the  fact  that 
the  leading  role  belongs  to  outfitting  and  precision  instruments. 
Building  and  structures  do  not  occupy  an  important  position.  This 
lays  the  groundwork  of  the  basic  investment  in  the  geophysical  enter¬ 
prise,  for  example  in  the  oil  industry  where  oii  welis  piay  the  iarge 
role  in  the  results.  The  author  gives  a  breakdown  of  major  production 
investments  of  the  geophysical  service  in  the  oil  industry  of  the  USSR 
at  the  beginning  of  1956  (in  percents  of  the  total),  and  then  explains 
the  breakdown.  He  discusses  the  changes  Ihat  the  individual  elements 
of  the  basic  production  investments  have  undergone,  and  the  effective¬ 
ness  of  the  investments. 

KOZSUCH,  P.  J.,  NUTRAN  Program  for  Digital  Spectral  Analysis,  Tech. 
Itept.  No.  66-40,  Contract;  VT/4051,  AF  33(657)- 12 145,  Teledyne 
indust.,  Geotech  Div.,  Garland,  Texas,  1966. 

A  3 10C  CDC  computer  program  called  NUTRAN  was  written  to 
perform  unified  digital  spectral  analysis.  The  program  will  yieid 
numerical  Fourier  series,  numerical  Fourier  transform,  and 
"stacked"  spectra. 

KOZSUCH,  P.  J.,  and  Y.  T.  HUANG,  A  Seismograph  Calibration  Technique 
and  Prediction  of  Seismometer  Parameters,  Tech.  Rept.  No.  66-63, 
Contract  VT/6703,  AF  33(657)- 16270,  Teledyne  industr,,  Geotech. 

Div.,  Garland,  Texas,  1966. 

A  seismograph  calibration  and  seismometer  parameter  predic¬ 
tion  technique  using  a  calibration  function  constructed  from  a  given 
set  of  amplitude  and  phase  spectra  is  discussed  in  this  report.  The 
amplitude  response  of  the  seismograph  is  determined  by  comparing 
the  spectral  content  of  the  input  calibration  function  with  the  spectral 
content  of  its  transformed  output.  For  fieid  personnel,  where  data 
processing  hardware  is  not  available,  a  method  for  predicting  the 
amplitude  response  of  the  seismograph  from  the  output  caiibration 
function  is  discussed.  The  pos  ibiiity  of  predicting  the  seismometer 
free  period  and  damping  parameters  is  also  suggested. 


KUBOTA,  S.,  E.  BERG,  Evidence  for  Magma  in  the  Katmai  Voicanic  Range, 
Contract  AF-AFOSR-701-64,  AF-AFOSR-701-66,  Univ.  of  Alaska, 
College,  Alaska,  1967. 
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VESIAC  15,734  VU 
AD  649  249 


The  location  of  magma  reservoirs  has  been  attempted,  using  the 
calculated  wave  path  and  the  screening  of  the  mainly  vertically  pol¬ 
arized  shear  wave. 


,  poss.ib,e  ten  chambers  thus  located,  the  ones  of  shallow 

depth  (to  20  km)  correspond  to  the  location  of  active  volcanoes  The 
ones  between  the  20  km  level  to  the  upper  mantle  seem  to  spread  over 
a  rather  wide  area  and  are  not  clearly  related  to  the  geographical 
position  of  a  particular  volcano. 

Theoretical  considerations  on  the  propagation  of  elastic  waves 
substantiate  the  observed  absence  of  vertically  polarized  shear  waves. 


VESIAC  12,012  VU 


KUFALOV-YARAFOLK,  I.  K.,  "Geophysical  Methods  of  the  Prospecting 
for  Oil  (A  Review  of  the  Foreign  Literature),"  Prikladnaya  Geofizika. 
No.  14,  pp.  214-232,  1956,  (Translated  from  Russian),  Contract  SD-78. 

The  author,  a  Russian,  writes  that  in  many  "capitalist"  countries 

°iItbIa/lnguStrUCtUr!S.are  exPlored  ^  usinR  geophysical  prospecting 
methods.  He  says  that  in  the  foreign  periodicals  dealing  with  oil  and 
geo  lop  are  papers  published  about  the  improvements  introduced  into 
any.u°fjhe  ^Physical  methods  and  expanding  the  possibilities  of  the 
methods  to  solving  increasingly  complex  geological  problems.  There 
are  reviews  which  describe  the  work  being  carried  out.  This  paper 
famiHarizes  the  reader  with  the  level  of  development  of  geophysical 
methods  in  the  capitalist  countries  as  it  was  in  1954.  The  materials 
were  drawn  from  more  than  100  articles  that  appeared  from  1951-1954 
Some  of  them,  describing  new  ways  of  observation  or  new  instruments  ' 
appear  in  the  reference  list. 


VESIAC  13,344  VU 
AD  624  453 


KU°AiosR  ST?  °f  ViSit.ing  Sei^0l°Kists'  Final  Rept-  Contract  AF- 
Yorkl'965'303’  Lam°n  Geo1,  Ob®-.  Columbia  Univ.,  Palisades,  New 

.  discussed  *U  1  u*  WOrk  0f  nine  seismoloRists  from  Japan,  England, 

reni°  rmfrTk’uWh0  haVe  PartlciPated  in  3  program  of  research  at  Lamont 
Geological  Laboratories  during  the  last  three  years.  As  a  result  of 

their  work  we  now  have  more  knowledge  of  :  1)  earthquake  prediction 
studies,  2)  travel  times  of  body  waves  through  North  America  for 
nuclear  explosions  and  earthquakes;  3)  the  theory  of  wave  propaga¬ 
tion  through  complicated  structures,  such  as  corrugated  interface  and 
a  medium  with  a  hyperbolic  type  of  interface;  4)  the  dissipation  fac- 
tor  VQ  in  the  upper  and  lower  mantle  and  in  the  core.  Through  these 
{Studies,  light  has  been  shed  on  seismic  event  location  and  identifica- 


VESIAC  7837  VU 


KUt}  J.  T.,_  M.  MAJOR,  and  J.  OLIVER,  Observations  of  Earth  Tides  with 

|rain  Meters,  Contr.  No.  AF  19(604  R7376,  Lamont  Geol.  Observ - 

Palisades,  N.  Y.,  1964.  ’ 

Earth  tides  are  well  recorded  on  two  horizontal  strain  meters 
which  are  installed  in  a  deep  mine  located  at  Ogdenburg,  New  Jersey 
T  e  strain  meters  are  of  the  Benioff  fused-quartz  type  and  are 
oriented  at  N29o  30’E  and  S48°E.  A  29-day  series  for  each  of  these 
instruments  from  April  7  to  May  5,  1962  was  analyzed.  The  effects 
of  instrumental  drift  and  barometric  pressure  were  corrected.  Five 
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VESIAC  14,969  VU 
AD  639  743 


VESIAC  13,916  VU 
AD  628  148 


VESIAC  19,624  VU 
AD  687  478 
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and  N2  were  obtained. 

The  mean  j  by  which  they  were  obtained  is  described.  Given  are 
the  best  values  of  Shida’s  number  1  with  correction  for  the  ocean 
tidal  load  by  means  of  the  Boussinesq  solution  with  the  modified 
cotidal  and  corange  charts.  Other  values  are  given. 


principal  tidal  constituents,  Mg,  Oj,  Sg,  Kj 


LABLANC,  G.,  (S.  J.),  Studies  of  the  Effect  of  Depth  of  Focus  on  Seismic 
Waves,  Special  Tech.  Rept.  No.  4  on  Spectral  Analysis  of  Short-Period 
First  Arrivals  of  the  April  13,  1963  Peruvian  Earthquake,  Rept.  No. 
AFCRL-66-569,  Contract  AF  19(628 )-238 ,  Pennsylvania  State  Univ., 
University  Park,  Pa.,  1966. 

The  S-P  vertical  seismograms  of  37  stations  for  the  Peruvian 
earthquake  of  April  13,  1963  were  Fourier-analyzed  for  a  time  duration 
of  10  sec.  The  spectra  were  similar  in  overall  shape,  but  different 
in  finer  structure.  The  similarity  of  the  envelope  appears  to  be  asso¬ 
ciated  with  the  source,  while  the  crustal  effect  could  account  for  the 
differences  in  the  finer  spectral  structure.  The  crustal  effect  appears 
to  be  so  considerable  that  the  other  effects  are  impossible  to  measure 
accurately.  The  necessity  of  truncating  the  crustal  transfer  function 
before  attempting  to  associate  the  finer  spectral  variations  to  a  given 
crustal  structure  is  mathematically  established.  The  use  of  averaging 
to  obtain  a  cancellation  of  the  crustal  effects  at  many  stations  is  dis¬ 
cussed. 


LACOSS,  R.  T.,  Geometry  and  Patterns  of  Large  Aperture  Seismic  Arrays. 
Tech.  Note  1^65-64,  Contract  AF  l9(6Z8)-5l67,  Lincoln  Lab.,  Mass. 
Inst.  Tech.,  Lexington,  Mass.,  1965. 

A  study  of  possible  configurations  for  LASA  has  been  completed. 
Described  is  the  most  satisfactory  pattern  : wave  number  space. 
Patterns  for  some  alternative  placements  of  subarrays,  including 
that  of  the  experimental  LASA  in  Montana,  have  been  included.  Re¬ 
sults  indicate  that  a  LASA  having  a  diameter  of  200  km  should  be 
composed  of  subarrays  from  10  to  15  km  in  diameter.  Such  an  in¬ 
crease  in  size  would  require  the  use  of  less  regular  subarray  geome¬ 
tries  than  those  which  have  been  used  in  Montana.  Also  disclosed 
is  a  sensitivity  function  for  patterns  which  has  been  developed.  Uses 
of  the  sensitivity  function  are  discussed. 


LACOSS,  R.  T.,  A  Large-Population  LASA  Discrimination  Experiment, 
Tech.  Note,  Rept.  No.  ESD-TR-69-69,  Contract  Al'  19(628)  5167, 
Lincoln  Labs.,  M.  1.  T.,  Lexington,  Mass,,  1969 

A  computer  program  lias  been  written  and  has  been  applied  to 
LASA  time  series  data  from  nearly  200  events  in  order  to  obtain  data 
for  discrimination  studies.  In  general,  the  previously  estimated  per¬ 
formance  of  Mg  -  m,  spectral  ratio,  and  complexity  have  been  corro¬ 
borated.  Some0 of  the  specific  results  are  the  following.  Except  for 
one  anomalous  earthquake,  all  shallow  earthquakes  with  m.  >4.8  and 
explosions  with  >5.1  have  been  correctly  identified,  using  M  -m  . 
No  events  with  m.D<5.1  could  be  unequivocally  identified  as  explosions. 
However,  the  probability  that  an  earthquake  would  be  identified  as  such 
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decreased  to  zero  only  gradually  as  m.  was  reduced  to  about  4.0.  A 
modification  of  spectral  ratio  has  beenDmade  which  introduced  the 
option  to  make  no  decision  concerning  the  nature  of  an  event  when  the 
signal-to-noise  ratio  is  not  sufficiently  large.  The  probability  that 
no  decision  will  be  made  is  zero  for  m.>4.8  and  unity  for  m  <4  0 

»h?^afb,,ltty  f  C0T,eCt  identlficati0&  18  hiBh  for  events  wfeich'pass 
the  signa)-to-noise  ratio  tests.  The  period  of  short  period  P-waves 

Tim  ^L1Vhai’iabie,diSC/itminan'  at  l0W  maRnitudes-  Many  earthquakes 
with  magn  hides  below  4.5  can  be  identified  as  such  using  the  period 

data  Depth  phase  picks  have  been  made  for  about  60  percent  of  the 
earthquakes  in  our  population.  About  70  to  95  percent  of  these  nicks 
correspond  to  valid  depth  phases.  Unfortunately,  depth  phases  were 
also  picked  for  three  presumed  explosions. 


VESIAC  19,805  VU 
AD  692  451 


UbS,  R.  T.,  LASA  Decision  Probabilities  for  M 


in.  ana  Moameci 


Sgectral  Ratio,  Tech.  Note,  RepL  No.  TR  196M6,  ESD-TR-66-207 
C^Uract  AF  19(628)-5 167,  Lincoln  Labs.,  M.  I.  T.,  Lexington,  Mass., 

m  j"ASA  daja  b®8  been  analyzed  to  determine  the  probabilities  that 
Ms-m  and  Modified  Spectral  Ratio  (MSR)  can  be  effectively  applied 
to  seismic  events.  The  probabilities  have  been  estimated  as  a  function 

In  thpT  dVfsd  Whet!’er  ,he  event  is  an  explosion  or  an  earthquake. 

In  the  case  of  the  earthquakes,  the  probabilities  go  from  about  1.0  to 

MSI?  h  "hS  K°es  fr°m  5,0  t0  4-°*  Tl|e  drop  is  slightly  faster  for  M„-m  . 
MSR  behaves  similarly  for  explosions.  However,  the  probability  S  b 

°r  MS'.lnb  n  the  case  of  explosions  drops  to  zero  roughly  over  the 
range  of  tfl  from  5.2  to  4.5.  In  addition,  a  limited  study  of  joint 
propei-t ies  Mg-n^  and  MSR  has  indicated  that  they  operate  quite 
independently  m  the  sense  that  if  one  of  the  discriminants  yields  no 

can  ?  par,icu,ar  event-  the  probability  that  the  other 

can  make  a  decision  is  not  significantly  affected. 


VESIAC  20,076  VU 
AD  700  322 


LACOSS  R  t.  Seismic  Discrimination,  Semiannual  Tech.  Summ.  Rept „ 

AF  191628)  5  R7e,ne  ,  ,  VRept-  No-  esd-TR-69-412,  Contract 
AF  19(628 )-5 167,  Lincoln  Labs.,  M.  I.  T.,  Lexingtor  Mass.,  1969 

during  the  reporting  period  short-period  data  from  several  sites 
have  been  used  to  study  the  nature  of  the  spectra  from  presumed 
explosions,  to  test  a  potential  new  discriminant,  and  to  study  depth 
S*"*8-  and  body-wave  magnitude  data  have  been  obtained 

and  used  to  study  regionalization  phenomena.  Preliminary  studies 
of  ultra -long- period  data  have  been  undertaken.  Modifications  of 
continental  array  processing  methods  have  been  completed  and  signal 

MH3  s,ud'®s  'mtiated.  Upgrading  of  software  and  hardware 
facilities  has  continued. 


VESIAC  17,436  VU 


LACOSS  R.  T„  CAPON,  and  R.  J.  GREENFIELD,  Preliminary  Design 
of  a  Long- Period  Seismic  Array  for  Norway.  Tech.  Note,  Contract 

AF  19(6281-5167,  Lincoln  Labs.,  Mass.  Inst,  of  Tech.,  Lexington 
Mass.,  1968 

A  preliminary  design  study  for  a  long-period  seismic  array  in 
Norway  has  been  completed.  It  has  been  shown  that  if  the  array  con- 
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tains  more  or  less  uniformly  distributed  seismometers  over  a  disc 
then  the  spacings  between  adjacent  elements  should  be  between  20 
and  25  km.  Larger  spacings  would  result  in  spacial  aliasing  of 
organized  noise  and  signals.  Smaller  spacings  would  decrease  the 
array  resolving  power.  Properties  of  specific  array  configurations 
are  given. 


LACOSS,  R.  T.,  and  G.  T.  KUSTER,  Processing  of  a  Partially  Coherent 
Large  Seismic  Array  for  Discrimination,  Tech.  Note,  Rept.  No.  ESD- 
TR-70-353,  Contract  F19628-70C-O23O,  Lincoln  Labs.,  M.  I.  T.,  Lex¬ 
ington,  Mass.,  1970 

VESIAC  20,460  VU  This  report  outlines  the  technical  work  in  progress  for  processing 

a  partially  coherent  large  seismic  array  for  discrimination. 


LAKE,  H.,  Development  of  Wide  Band  Beam  Patterns  Using  the  Montana 
LASA,  Contract:  VT/5053,  AF  33(657)- 13899,  Texas  Inst r.,  Inc., 
Dallas ,  Texas,  1965. 

VESIAC  13,858-H  VU  A  large  aperture  seismic  array  is  assumed  to  consist  of  21  out- 

AD  648  415  puts,  each  output  representing  the  center  of  one  of  the  21  subarrays. 

Considered  here  is  the  manner  in  which  these  outputs  are  combined 
to  yield  a  desired  beam  response.  Response  curves  are  presented 
which  result  from  optimum  beam  shaping.  These  beams  are  devel¬ 
oped  by  Wiener  optimum  criteria,  in  that  desired  regions  of  k  space 
were  passed,  and  selected  regions  in  k  space  were  specified  for  re¬ 
jection.  The  technique  is  further  discussed. 


LAKE,  H.,  Noise  and  Signal  Characteristics  in  the  Vicinity  of  Montana 
LASA,  Contract:  VT/5053,  AF  33(657)-13899,  Texas  Inst r.,  Inc.. 
Dallas,  Texas,  1965. 

VESIAC  13,858-F  VU  This  paper  presents  results  of  a  study  to  determine  those  noise 

AD  648  415  and  signal  characteristics  in  the  vicinity  of  the  Montana  LASA  which 

are  pertinent  to  the  operation  of  a  large  diameter  seismic  array. 

The  author  discusses  the  problem  of  phase  and  amplitude  variations 
between  instruments  within  the  same  array.  A  number  of  studies 
were  conducted  to  determine  the  effect  of  burial  on  the  ambient  mea¬ 
sured  noise  spectra. 


LAKE,  H.,  LASA  Large  Aperture  Seismic  Array  Preliminary  Specification 
Report ,  I  October  1964  -  15  January  1965,  Project  VT'5053,  Contract 
AF 33(657)- 13899,  Texas  Instruments,  Inc.,  Dallas,  Texas,  1965. 

Given  in  the  repori  Is  the  purpose  of  LASA.  Following  this,  is 
a  statement  concerning  the  purpose  of  the  report.  This  report  con¬ 
stitutes  preliminary  specifications  in  the  form  of  recommended  cri¬ 
teria  for  design  and  operating  techniques  for  a  Large  Aperture  Seismic 
Array.  The  two  subarrays  (BI,  Angela  and  F3,  Hysliam)  have  been 
installed  and  chicked  out,  and  systems  engineering  activities  are  in 
progress.  An  approach  to  the  solution  of  the  objectives  is  given. 


VESIAC  10,292  VU 
AD  822  219 
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VESIAC  15,891  VU 
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VESIAC  8754  VU 


VESIAC  15,915-P  VU 


“iw  ai? DASA  Data  Analysis 

aajai-.s; 

ment  responses,  14  mumchanneriafilteerr1StlCS  °f,noise  fields  and  >nstru- 
as  to  degree  of  improvement  in  SNR  Th^efdHVel°Ped  a"d  COmPared 
so  that  only  one  design  criterion  dSJl.L  f  fll‘?rs  WCre  desi^ed 
allowing  evaluation  of  that  criterion’s  effecToTperTormarr^’ 

^^iscriminat^n’Re;™  2^" P'  GLOV3  Study  of  Statistical 
Dallas,  Texas,  1964  l§PFRIfJ^s  Inst.,  Inc., 

as,  ta7bmVlTotddin.n‘rtS  reP°«  was  undertaken 

t seeing  made* to  explo it *Uie*a<h!a ^ r ea| e r barTl  5*00^ m Ue s )?  *  Effo rt 
offered  by  optimum  processing  of  Srch^l'^rra^lu!™^*0'1 

LAK»j2^ 

RSkTit,,.  Mte,-._.  ,  -nlracl  ?r  lSrTiyrT!:C°;;e]a''°"- 

SD-78,  Texas  Inslr.,  Inc.,  Dallas,  ^^TDa  49-083  ^3,3,, 

b. 

Cross -correlation  determination  of  2  H°?' 

is  enhanced  when  the  stations  am  c  .  f  polarity  between  stations 


VESIAC  7616  VU 
AD  433  679 
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corded'm'the  “me 'toe"”', “  3  "»  ~ 

=crsrc 

outputs  from  the  bSZ  ,17  ,  ,ll,crs  desiH»«<l  to  map 
tional  narrowband  system’s  Into  ear's  oiiJn  °o.^e  ?ul*,uls  of  conven- 

l€HCJFd 

types  of  broad  band  °sei  smomet  p  r  si S3  ^  dynamic  ran^  for  the  two 
made  to  determine  effectiveness  of  boT  typel6*3”11"6*  S‘UdieS  Were 
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LAKE,  H.  R.,  Dynamic  Range  of  Broadband  Seismographs,  VESIAC  Rept. 

No.  4410-77-X,  Contr.  No.  SD-78,  Unlv.  of  Michigan,  Inst,  of  Scl.  & 
Tech.,  Ann  Arbor,  Mich.,  1964. 

Development  of  broadband  seismograph  systems  is  directed 
toward  increasing  the  total  information  content  of  seismic  data. 

Reasons  ire  given  for  the  immediate  need  for  broader-band  seismo¬ 
graph  systems.  The  use  of  seismic  data  in  broadband  seismogram 
studies  makes  it  necessary  eventually  to  convert  the  data  to  digital 
form  for  use  in  high-speed  computers.  Two  charges  of  direct  digiti¬ 
zation  of  broadband  data,  with  their  advantages  and  disadvantages, 
are  discussed.  Also  considered  are  displacement  and  velocity  sen¬ 
sing,  both  of  which  have  been  considered  for  broadband  recording. 

LAKE,  H.  R.,  J.  P.  EDWARDS,  and  D.  P.  GLOVER,  Cumberland  Plateau 
Seismological  Observatory,  Quarterly  Rept.  No.  2,  VT/5054,  Af 
33(657)-14648,  Texas  Instr.,  Inc.,  Dallas,  Texas,  1965. 

This  second  quarterly  progress  report  reviews  the  analysis, 
engineering  and  research  tasks  which  have  been  performed  or  initi¬ 
ated  during  August,  September  and  October  1965  at  the  Cumberland 
Plateau  Seismological  Observatory  (CPSO).  The  research  tasks  in¬ 
clude  ambient  noise  and  signal  studies  involving  the  use  of  spectral 
analysis  techniques,  and  an  evaluation  of  directional  detection  capa¬ 
bility  with  the  use  of  special  filtering  techniques. 

LAMBERT,  D.  G.,  R.  O.  AHNER,  and  D.  H.  VON  SEGGERN,  Preliminary 
Summary  Report  on  MILROW,  Sci.  Rept.,  Rept.  No.  246,  Contract 
VT/9706,  F33657-69C-0913,  Teledyne  Indust.,  Inc.,  Alexandria,  Va., 

1970 

This  report  presents  a  preliminary  evaluation  of  the  seismic 
data  for  the  nuclear  explosion  MILROW  which  was  available  at  the 
Seismic  Data  Laboratory  on  10  December  1969. 

This  analysis  includes  location  determinations,  amplitude,  and 
magnitude  estimates  for  M'.LROW  and  compares  them  to  the  results 
for  LONG  SHOT. 

With  regard  to  epicenter  determination,  we  compare  the  initial 
location  determination  for  MILROW,  to  the  initial  location  determination 
for  LONG  SHOT  using  Herrin  68  travel  time  curves  without  travel  time 
anomalies.  Further,  we  employ  a  station  network  common  to  MILROW 
and  LONG  SHOT  to  locate  the  epicenter  of  each  event  with  and  with¬ 
out  travel-time  anomalies. 

The  report  compares  amplitude  measurements,  magnitude  esti¬ 
mates,  and  phases  received  for  MILROW  with  those  from  LONG  SHOT 
when  possible.  The  preliminary  measurements  provide  an  opportunity 
to  determine  what  gross  differences,  if  any,  are  readily  apparent 
between  a  large  explosion  (MILROW)  and  a  smaller  one  (LONG  SHOT), 
from  the  same  epicentral  region. 

LAMONT  GEOL.  OBSERV.  (STAFF),  Research  Directed  Toward  the  Use 
of  Long-  and  Intermediate- Period  Seismic  Waves  for  the  Identification 
of  Seismic  Sources,  TR  No.  2,  Contract  AF  19(628)-4082,  Lamont 
Geol.  Observ.,  Columbia  Univ.,  Palisades,  N.  Y.,  1966. 
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A  study  of  the  relative  excitation  of  surface  and  body  waves  by 
nuclear  explosions  and  earthquakes  has  been  done  for  the  LONGSHOT 
nuclear  test  and  29  earthquakes  in  the  same  area  as  LONGSHOT. 

The  analysis  showed  that  the  nuclear  explosions  had  surface  wave 
magnitudes  which  were  much  smaller  than  those  of  earthquakes  with 
body  wave  magnitudes  comparable  to  the  explosions.  A  frequency 
analysis  was  performed  on  P  waves  recorded  at  Palisades,  New 
York,  from  LONGSHOT  and  some  Aleutian  earthquakes.  Spectral 
amplitudes  of  LONGSHOT  are  compared  with  earthquakes  from  the 
same  area. 


LAMONT  GEOL.  OBSERV,  (STAFF),  Semiannual  Technical  Report,  1  July 
1961  to  30  December  1961,  Contract  No.  AF  1 9(6 04 )- 7376 ,  Lamont  i 
Geological  Observatory,  Palisades,  N.  Y.,  1962. 

A  program  for  the  IBM  1620  has  been  developed  which  synthesizes 
seismograms  as  a  function  of  phase  versus  period  at  the  origin  of  a 
given  seismogram.  Phase  and  group  velocities  of  Rayleigh  waves  in 
the  period  range  20  to  14C  seconds  have  been  determined  for  the 
Pacific  Ocean,  Eurasia,  and  Africa.  A  program  for  the  IBM  7090  has 
been  developed  which  makes  possible  the  inversion  of  surface  wave 
dispersion  data  to  obtain  the  layered  structure  which  should  produce 
the  observed  dispersion.  Two  types  of  seismograms  have  been  placed 
in  operation  to  study  possible  methods  of  extending  the  sensitivity  of 
seismographs  into  the  long-period  range.  Other  items  are  reported. 


LANEY,  T.  D.,  T.  W.  HARLEY,  Large-Array  Signal  and  Noise  Analysis  - 
Spec.  Sci.  Rept.  No.  8  -  Short  Period  Signal  Waveform  Similarity  at 
LASA,  Project  VT/6707,  Contract  AF  33(657)- 16678,  ARPA  Order  No. 
599,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1967. 

Similarity  of  signal  waveform  across  the  LASA  was  studied.  The 
analysis  technique  depended  on  differences  in  waveform  shape  but  not 
on  amplitude  differences.  The  waveform  was  found  to  be  very  similar 
both  within  subarrays  and,  except  for  a  few  cases,  between  subarrays. 
Thus,  1-pt  (amplitude)  equalizations  usually  is  sufficient  when  pro¬ 
cessing  LASA  data  both  on  the  subarray  and  large-array  levels. 


LANEY,  T.  D.,  T.  W.  HARLEY,  Short-Period  Signal  Waveiorm  Similarity 
at  LASA,  Contract  VT/6707,  Af  33(657 )- 16678,  Texas  Inst.,  Inc.,  Dallas 
Texas,  1967. 

Similarity  of  signal  waveform  across  LASA  was  studied.  The 
analysis  technique  depended  on  differences  in  waveform  shape  but  not 
on  amplitude  differences.  The  waveform  was  found  to  be  very  similar 
both  within  subarrays  and,  except  for  a  few  cases,  between  subarrays 
Thus,  1-pt  (amplitude)  equalizations  usually  is  sufficient  when  pro¬ 
cessing  LASA  data  both  on  the  subarray  and  large-array  levels. 


LAN2.  A->  A  Linear  Distance-Correction  Factor  for  Computing  Earthquake 
Magnitudes,  Tech,  Rept.  No.  63-108.  Contract  No.  Af  1 1srt  — 

Geotechnical  Corp.,  Garland,  Texas,  1963. 
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VESIAC  7222  VU 
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station-correction  factors  have  been  found  for  10 
Long  Range  Seismic  Measurements  stations  for  use  in  computing 
earthquake  magnitude  from  body  waves.  A  linear  dependence  ofBam- 
plitude  on  distance  is  postulated;  variations  due  to  depth  of  focus  are 
T,8ltTed‘  ThC  Variations  ^ong  values  for  the  magnitude  com- 
V  tH  8  e3Slly  applled  Unear  factor  compare  favorably  with 

tii  of  V°rreCted  US‘ng  Cutenber6  and  Richter’s 

Itlono  'n  TH  1  .  dlstance-correction  is  defined  only  from 
mw  mum  di  JaSnm  to  be  applied  to  a  group  of  stations  with  a  30° 
Mhl  fiL  spread’  Determination  of  the  station  correction 

i8  ^  f,.rst  step  in  an  evaluation  and  possible  revision  of  the  distance- 
correction  factors  now  in  use.  ce 


VESIAC  14,826  VU 
AD  487  426 


LARn^E’<s!'  V’  Analysis  of  Seismic  Wave  Propagation 

tr*  .  PPjement  1:  Analog  Computer  Measurement  of  Time  -  Varying 
^gpEptra,  Kept.  No.  5178=0*!*  ContracTAF4976MPmo“^ 
of  Mich.,  Inst,  of  Sci.  and  Tech.,  AnnArbor,  Mich.,  1966. 

nf  rf  Jin,®  re‘^rt  describes  an  extension  and  continuation  of  a  theory 
of  defining  and  measuring  time-varying  power  spectra.  Results  and 
suggestions  for  future  work  are  included. 


VESIAC  7708  VU 
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LASTER  S  J.,  Basic  Research  in  Crustal  Studies.  Semiannual  TWh 

C",frN"-  AHSWHM244,  Te„a,  (St  l„c.  Da“  Sas 

temblr  1  ^  P**0™1*1  during  the  period  Sep- 

tember  1,  1963  to  March  1,  1964.  This  contract  is  directed  toward 

e  understanding  of  the  complex  seismic  energy  following  the  first 

thTJnd  f"ea.r'Zon.e  rGcordings  (where  P  is  important)  and  to  wart 

0t  thG  ®ffect  of  the  crus^on  seismograms.  Theo¬ 
retical  and  analog  model  studies  of  a  layer  over  a  half-space  are 
presented  in  Section  I,  and  Section  II  discusses  preliminary  experi- 

arraj^aLthe* -rpgQaear"ZOne  eve"ts  -  the  short £35" 


VESIAC  20,004  VU 


LASTER  S.  J.,  Seismic  Discrimination  Techniques  Quarterly  Rent  No 

1,  25  August  lao a  to  3u  November  1969,  Contract  VT/0702,  F33657-70C- 
0311,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1970 

„  fThlS.f'[St  r.rlCJly  rep°rt  summarizes  the  work  progress  for 
Work  haiah*S  °Vhe  Se,smic  Discrimination  Techniques  Contract. 

Work  has  begun  to  incorporate  long-period  discriminants  into  the 
Seismic  Event  Classification  Software  Package  (SECSP).  The  litera- 

hasebmmnCh  ^HioarinK  Tlear  ?Xplosions  and  chemical  explosions 
has  begun  Studies  were  begun  to  examine  possible  use  of  higher- 

r^ff.  ^'  “cc-wave  energy  for  discrimination.  Some  encouraging 
results  were  obtained  using  a  surface  wave  from  an  event  in  eastern 
Khazakh  as  a  "master  event”  matched  filter  in  the  studies  of  effect - 

!m:S°filte0irSre‘X  rem°Val  ^  "btniCtton  and  Ways  °f 
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VESIAC  20,256  VU 
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^  i.E-R.’ .  J;-_ Statlstica-1  Discrimination,  Quarterly  Rept.  No.  2,  1  Dec. 
1969  to  31  March  1970,  Contract  VT/0702,  F33657-70C-0311  Texas 
Inst.,  Inc.,  Dallas,  Texas,  1970  ’ 


A  new  and  larger  learning  ensemble  was  assembled  to  better 
represent  the  area  under  study  and  to  better  represent  the  two  classes 
of  events  statistically.  The  effectiveness  of  various  short-period 
statistics  for  discrimination  was  studied.  Higher-order  surface  modes 
were  sought  in  two  long-period  events  by  obtaining  estimates  of  group 
velocity  from  maximum-entropy  spectral  peaks  measured  over  short 
time  gates  of  the  seismogram.  Definition  of  the  fundamental  Rayleigh 
mode  was  good,  and  possible  higher-mode  energy  was  indicated. 
Matched  filtering  was  performed  on  a  suite  of  long-period  explosion 
recordings.  Chirp  filters  worked  almost  as  well  as  master  events. 


VESIAC  20,295  VU 
AD  872  070 


LASTRR’  Statistica!  Discrimination,  Quarterly  Rept.  No.  3,  1  March 
1970  t0  31  May  1970,  Contract  VT/0702,  F33657-70C-0311  Texas  Inst 
Inc.,  Dallas,  Texas,  1970  ’  ’’ 


A  description  is  given  of  the  long-period  statistics  being  studied. 
Chirp  filtering  of  long-period  events  is  done  iteratively.  A  set  of 
theoretical  data,  which  has  been  constructed  for  use  in  the  higher 
mode  studies,  is  described. 


LASTER,  S.  J.,  M.  M.  BACKUS,  Basic  Research  in  Crustal  Studies  Final 
Rept.,  Contract  AF  49(638)- Texas  Inst.,  Inc.,  Dallas,  Texas, 
1965. 


VESIAC  13,926  VU 
AD  628  385 


The  work  reported  here  is  concerned  with:  1)  single-layer 
models;  2)  multilayer  models;  3)  models  with  laye  .hickness  vari 
ation;  4)  experimental  studies  using  field  data.  These  four  work 
areas  are  reported  on  in  some  detail. 


VESIAC  8548  VU 


LASTER,  S.  J.,  R.  B.  HOFMANN,  F.  LINVILLE,  and  J.  FOREMAN,  Basic 

ReSC.arCj!.!”^rU.S!^1.  Studies-  Semiannual  Tech.  Rept.,  No.  2,  ContrT- 
No-  AF  49(638)-1244,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1964. 

This  semiannual  report  describes  work  performed  during  the 
period  March  1,  1964  to  September  1,  1964.  Section  I  deals  with 
additional  theoretical  studies  of  propagation  in  a  layer  over  a  half¬ 
space.  Section  II  is  a  detailed  theoretical  discussion  of  modal 
propagation  in  very  general  inhomogeneous  models. 


VESIAC  10,379  VU 


LASTER,  S.,  A.  F.  LINVILLE,  and  J.  G.  FOREMAN,  Basic  Research  in 
Cr UBt.^Vd‘!s'  Semiannual  Tech.  Rept.  No.  3,  Rept.  No.  252-63 — 
AF  49(638)- 1244,  Texas  Instr.,  Inc.,  Dallas,  Texas,  1965. 


This  semiannual  report  deals  with  work  performed  during  the 
period  September  1,  1964  to  March  1,  1965.  Section  I  describes  the 
completion  of  the  mode  separation  studies  begun  in  the  previous  quar¬ 
ter.  Section  II  deals  with  additional  results  in  estimating  the  frequency- 
wavenumber  spectrum  of  an  array  of  seismograms.  Finally  Section 
m  describes  initial  theoretical  and  analog  model  studies  for  a  crustal 
model  consisting  of  two  layers  over  a  half-space. 
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Nepenthe  Study,  Seismic  Array  Processing 

-01 00, 


-  '  . . . -  j  i  muy  rroct 

Kept-  No.  7,  Contract  VT/0701,  F33657-70C 
Dallas,  Texas,  1970 


Techniques.  Tech. 
""Texas  Inst.,  Inc., 


h  ?  TC6SS  and  Some  simPle  modifications  are  investi- 
ga  ed  to  determine  their  potential  value  as  offline  surface-mode  sienal- 

nn  c!Cti°rsteCiIin  qU6S.  The  techni9ues  have  been  applied  to  long-plriod 
noise  with  a  known  signal  added  at  various  strengths.  The  processor 
output  is  compared  with  the  known  signal  input  to  judge  performance 
The  results  are  compared  with  the  results  of  a  bandpass  filter. 


i.,  Core-Mantle 


VESIAC  8427  VU 


VESIAC  8426  VU 


'  7 - uuunuai  y ,  ^uniract  ino, 

Lamont  Geol.  Observ,,  Palisades,  N.  Y.,  1964. 


This  article  is  a  summary  of  the  history  of  the  study  of  the 
core-mantle  boundary,  and  a  description  of  that  part  of  the  earth. 

LEHMANN,  I.,  Seismological  Tables,  Contract  No.  AF-AFOSR  303-62 
Lamont  Geol.  Observ.,  Palisades,  N.  Y.,  1964.  ’ 

This  is  a  survey  of  the  history  of  the  development  of  and  the  uses 
^  ®f  ®™°log.ica.1  table,s-  Reasons  are  given  why  the  construction  of 
final  seismolopcal  tables  can  be  done  only  by  successive  approximation 
A1  dlscussei*  are  these  subjects:  a)  how  tables  are  finished  off  bv 
a  smoo  h‘„B  oftravel  limes;  b)  ,be  lack  precision  i„  thoeariy  * 
seismological  tables  of  Milne,  Oldham,  Benndorff,  and  others-  c)  the 

£1?  mK?  *?.?  ,abl“’  by  d>  "»  Jeffreys-Bulien 

Tables  of  1935;  e)  the  important  contributions  of  Mohorovicic-  f)  the 

work  of  Gutenberg;  g)  the  tables  constructed  in  the  twenties  by  i!gen- 

and  hWhVlSSer’  ^  Hecker  wh,ch  imProved  on  the  Zoeppritz  tabtes- 
and  h)  the  improvements  of  the  thirties. 


VESIAC  16,627  VU 


LEHMANN,  I.,  gg  the  Travel  Times  of  P  as  Obtained  from  the  Nuclear 
Explosions  BILBY  and  SHOAL,  Contract  AF-AFOsn  887-fis  j ,1mont 
Geol.  Observ.,  Columbia  Univ.,  Palisades,  New  York,  1967 

Ril.  Th?  .tr.avel  ti.mes  of  the  explosions  Bilby  and  Shoal  were  studied 
BUby  which  was  tired  on  the  Nevada  Test  Site  was  by  far  the  stronger 
of  the  two  and  its  observations  could  be  combined  with  those  of  other 
shots  fired  on  the  NTS.  It  was  found  that  there  were  differences  in 
he  travel  times  to  the  ESE,  E  and  NE  of  the  NTS.  There  appeared 
to  be  a  region  of  high  velocity  to  the  northeast.  Some  confirmation 
was  obtained  of  the  validity  of  the  type  of  velocity  distribution  for 
the  upper  mantle  considered  by  the  author  on  previous  occasions. 


VESIAC  14,471  VU 
AD  483  754 


LEICHLITER,  B.  B.,  Atlas  of  Signals  and  Noise.  Tpch  rw  nc  ao 
Contract  VT/50547AF  33 (65 7 )- 1 23 73 ,  IWdyne  Industries  Geotech 
Division,  Garland,  Texas,  1966.  ’  °iecn 

This  Atlas  contains  a  selection  of  seismograms  of  signals  and 
no.se  recorded  at  UBSO,  and  includes  typical  examples  as  well  as 
many  which  should  be  considered  atypical.  It  is  intended  to  illustrate 
some  of  the  many  different  characteristics  of  the  signals  and  noise 
which  appear  on  UBSO  seismograms. 
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LEICHLITER,  B.  B.,  Estimates  of  the  Detection  Capability  of  Four  VELA 
UNIFORM  Seismological  Observatories,  Technical  Repo rt  66 - 1 ,  Con¬ 
tract  VT/4054,  Af  33 (657)- 13562,  Teledyne  Ind.,  Geotech.  Div.,  Gar¬ 
land,  Texas,  1966. 

To  estimate  empirically  the  detection  capabilities  of  BMO,  CPO, 
UBO,  and  WMO,  seismograms  were  synthesized  by  superposing  tele- 
seismic  P-wave  signals  on  representative  microseismic  noise  samples 
from  each  observatory.  Signals  were  randomly  summed  into  the  noise 
several  times  at  each  of  several  levels.  Each  of  the  resulting  syn¬ 
thesized  seismograms  was  analyzed  independently  by  seven  experienced 
analysts.  Characterization  of  the  background  noise,  based  on  visual 
measurements  of  every  half  cycle  of  the  noise  within  a  restricted 
period  band  determined  by  the  dominant  period  of  the  signal,  proved 
to  be  more  effective  in  defining  S/N  than  other  methods  of  noise  char¬ 
acterization  tested.  An  evaluation  of  the  detection  capability  of  each 
observatory  is  fiven. 


LEICHLITER,  B.  B.,  Final  Report  of  the  Operation  of  the  Wichita  Mtns. 
Seismological  Observatory  -  1  July  1964  Through  3l  October  1965 
and  Semi-Annual  Report  No.  3  -  1  June  Through  31  October  1965  - 
Technical  Report,  TR  65-133,  Contract:  VT/4054,  AF  33(657)- 13 562, 
Teledyne  Indust.,  Inc.,  Geotech.  Div.,  Garland,  Texas,  1965. 

The  operation  of  the  Wichita  Mountains  Seismological  Observa¬ 
tory  between  1  July  1964  and  31  October  1965  is  discussed  in  this 
report.  Modifications  and  additions  to  the  observatory  instrumenta¬ 
tion  are  described  and  tests  to  improve  the  operation  of  the  observa¬ 
tory  are  reported.  Also  discussed  is  the  progress  of  special  investi¬ 
gations  designed  to  evaluate  and  improve  the  detection  capability  of 
the  observatory. 

LEICHLITER,  B.  B.,  Installation  of  a  10-Element  Shallow-Buried  Array 
at  the  Uinta  Basin  Seismological  Observatory,  Vernal,  Utah,  Rept.  No. 
TR  65-28,  Project  VT/ 1134,  Contract  AF  33(657)- 12373,  Geotech.  Corp., 
Garland,  Texas,  1965. 

This  report  outlines  the  installation  of  a  buried  array  at  the  Uinta 
Basin  Seis.  Observ.  Major  considerations  in  such  an  undertaking  in¬ 
cluded  the  selection  of  the  most  effective  array  pattern  and  the  most 
suitable  instrumentation  to  be  used.  In  addition,  the  drilling,  logging, 
and  casing  of  the  holes  is  outlined,  and  a  brief  section  on  the  local 
geology  is  included.  This  report  merely  documents  the  procedures 
and  considerations  utilized  in  the  installation  of  a  shallow-buried  array. 


LEICHLITER,  B.  B.,  Operation  of  Seismological  Observatories,  Semiannual 
Rept.  No.  4,  Contract  VT/036,  AF  33(600)-413l8,  Geotechnical  Corp., 
Garland,  Texas.  1962. 

This  is  a  report  of  work  done  at  the  Wichita  Mountains  Seismo¬ 
logical  Observatory  from  January  1  through  June  30,  1962.  A  List 
of  major  tasks  is  reported  on. 
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VESIAC  7477  VU 
AD  430  314 


land,  Texas,  1964.  '  '  12373’  Geotechnical  Corp.,  Gar- 

in  progress,  are  reported.  The  reoort  „1  J  Sv  k  1 1 ’  presently 
tigations  that  are  Dlanneri  aJ!,,  •  describes  special  inves- 

lid  during  EfSSr"'  Per““n'  reP°rtB 


VESIAC  8481  VU 
AD  446  575 


Garland,  Texas  1964  ’  A*  JJt657)-12373,  Geotechnical  Corp., 

r**t» 

OblSlrteT1"*"  a"d  lmPK,Ve  th'  -Son  “aSt,;SaU°nS 


VESIAC  12,195  VU 


No.’  Rep,.  Sen.1- 

Observatory^umb'erlaiuf  Platr°^  T  M“n,a™  &‘™°l°8ieal 

si^rrr.!" evata,e  -  ^ » 


VESIAC  12,352  VU 
AD  625  467 


1  Quarterly  Pi'  .°"lffTh  .",°f ij1",  Y",  F"'™1  «“* - -^-1  1, 

Qeoieciujical'c^fwraHoni'Garlairf^^^a^lgesf^^ 

iron,1?1^  j;rymlT„”Ssv?/?s5??n£eVT'5055 

SlttoM.  mlC  Measurements  Pr°ject  (LRSM)  seismologilL! 


Indus.,  Geotech  Div.,  Garland,  Texas,  1966  ’  Teledyne 
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VESIAC  14,066  VU 
AD  480  348 


This  is  a  report  of  the  operation,  evaluation,  and  improvement  of 
TFSO.  It  also  includes  special  research  and  test  functions  carried  out 
at  TFSO.  Research  and  development  tasks  performed  by  the  Garland 
Texas  staff  using  TFSO  data  are  included. 


VESIAC  17,125  VU 
AD  824  300 


LEICHLITER,  B.  B.,  Operation  of  the  TFSO,  Quarterly  Rept.  No.  3,  Rept. 
No.  TR  No.  67-63,"  Project  VT/7702,  Contract  AF  33(657)-67-C-009l, 
Teledyne  Indust.,  Inc.,  Geotech  Div.,  Garland,  Texas,  1967. 

This  is  a  report  of  the  work  accomplished.  It  includes  the  opera¬ 
tion,  evaluation,  improvement  and  expansion  of  the  TFSO.  It  also 
includes  special  research  and  test  functions  carried  out  at  TFSO  and 
research  and  development  tasks  performed  by  the  Garland,  Texas 
staff  using  TFSO  data. 


VESIAC  14,472  VU 
AD  483  755 


LEICHLITER,  B.  B.,  Operation  of  TFSO,  Quarterly  Report  No.  4  1  Feb 
1966  through  30  April  1966,  Tech.  Rept.  No.  66-53,  Contract  VT/5055, 
AF  33(657)- 14444,  Teledyne  Industries,  Geotech  Division,  Garland 
Texas,  1966. 

This  is  a  report  of  the  work  accomplished  on  Project  VT/5055 
from  1  February  through  30  April  1966.  Project  VT/5055  includes 
the  operation,  evaluation,  and  improvement  of  TFSO  located  near 
Payson,  Arizona.  It  also  includes  special  research  and  test  functions 
carried  out  at  TFSO.  Research  and  development  tasks  performed  by 
the  Garland,  Texas,  staff  using  TFSO  data  are  included. 


o 


VESIAC  15,160  VU 
AD  803  338 


LEICHLITER,  B.  B.,  Operation  of  TFSO.  Quarterly  Rept.  No.  5,  1  May 
1966  Through  31  July  1966,  Tech.  Rept.  No.  66-85,  Contract  VT/5055, 
AF  33(657 )- 14444,  Teledyne  Industr.,  Geotech.  Div.,  Garland  Texas 
1966. 

This  is  a  report  of  the  work  accomplished  on  Project  VT/5055 
from  1  May  through  31  July  1966.  Project  VT/5055  includes  the 
operation,  evaluation,  and  improvement  of  the  Tonto  Forest  Seismo- 
logical  Observatory  (TFSO)  located  near  Payson,  Arizona.  It  also 
includes  special  research  and  test  functions  carried  out  at  TFSO. 
Research  and  development  tasks  performed  by  the  Garland,  Texas 
staff  using  TFSO  data  are  included. 


VESIAC  15,165  VU 
AD  803  872 


LEICHLITER,  B,  B.,  Operation  of  TFSO,  Quarterly  Rept.  No.  6,  1  August 
1966  Through  31  October  1966,  Tech.  Rept.  No.  66-109,  Contract 
VT/5055,  AF  33(657)-14444,  Teledyne  Industr.,  Geotech.  Div. 
Garland,  Texas,  1966. 

This  is  a  report  of  the  work  accomplished  on  Project  VT/5055 
from  1  Augast  through  31  October  1966.  Project  VT/5055  includes 
the  operation,  evaluation,  and  improvement  of  the  Tonto  Forest 
Seismological  Observatory  (TFSO)  located  near  Payson,  Arizona. 

It  also  includes  special  research  and  test  functions  carried  out  at 
TFSO.  Research  ano  development  tasks  performed  by  the  Garland, 
Texas  staff  using  TFSO  data  are  included. 
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1 ,  lr.ER,  ,B-  B  -  ^ration  of  the  Tonto  Forest  Seismolotrical  Oh^rv, 

proi"‘  »-Xci?r 

Texas,  1M7  '  ™  L,dustr,es’  *“■.  Ceotech  Division,  Garland, 

f  'S  ?diflep°rt  0f  the  work  accomplished  on  Project  VT/5055 

from  1  May  1965  through  31  December  1966.  Project  VT/5055  includes 
the  operation,  evaluation,  and  improvement  of  the  Tonto  Forest  Seis 
mo  ogica!  Observatory  (TFSO)  located  near  Payson,  Arizona  It  ais^ 

■  special  research  and  test  functions  carried  out  at  TFSO  Re 

«s?:e  Vrso  d™  r“c.Sds  per'ormed  by  ,he  Garian<i'  T“as'  «■« 

Industries,  Geotech  Div.,  Garland,  Texas,  1965.  ’  V 

Described  is  the  operation  of  the  Blue  Mountains  Seismological 
Observatory  and  Unita  Basin  Seismological  Observatory  between  the 
period  of  1  May  through  31  July  1965.  Modifications  and  add-ons  to 
the  observatory  instrumentation  are  described,  tests  to  improve  the 
operation  of  the  observatories  are  reported.  P 

Also  discussed  In  this  report  is  the  progress  of  special  investi- 

obse°rva?o0rtT  6ValUate  impr°Ve  th°  deteCtion  caPacity  of  ‘he 


LEICHLITER  B.  B.  Operation  of  Two  Observatories  Quarterly  Rept 

33°f657)  14fiTflStr  ^°Uf  ^  °Ct0ber  19e5>  C°ntract  VT/5054,  AF  ' 
33(657)-l 4648,  Geotech.  Corp.,  Garland,  Texas,  1967. 

i  Thls  r^Port  describes  the  operation  of  the  Blue  Mountains  Seis¬ 
mological  Observatory  and  Uinta  Basin  Seismological  Observatory 

and  addiUonsV^he  <1^1  thr°Ugh  31  °Ct°ber  1965-  Modifications 
Sla  tn  I  m  observatory  instrumentation  are  described  and 

tests  to  improve  the  operation  of  the  observatories  are  reported. 

tn  iS  the  progress  of  special  investigations  designed 

to  evaluate  and  improve  the  detection  capacity  of  the  observatorieT. 

LEICHLITER,  B.  B.,  Operation  of  Two  Observatories.  Quarterly  Report 

12373'  T,e<'h"lcal  Rep°rt  No.  6u-ib,  Contract  VT/5054,  AF  33(657)- 
12373,  Teledyne  Indus.,  Geotech.  Div.,  Garland,  Texas,  1966. 

..  Tbi®  ,r?Port  describes  the  operation  of  BMSO  from  1  November 
hrough  31  December  1965  and  the  Uinta  Basin  Seismological  Observa- 
m  n  rUrlfng  thC  pJerlodof  1  November  1965  through  31  January  1966 
Modifications  and  additions  to  the  observatory  instrumentation  are 
described  and  tests  to  improve  the  operation  of  the  observatories  are 
Also  dlf ussed  is  the  Progress  of  special  investigations 
torie  "  evaluate  and  improve  the  detection  capacity  of  the  observa- 

ist&sis r373' Teiody” 
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The  operation  of  the  Blue  Mts,  Seis.  Cbserv.  between  May  1,  1965 
and  December  31,  1965  and  the  Uinta  Basin  Seis.  Observ.  between  May 
1,  1965  and  April  30,  1966  is  discussed  in  this  report.  Modifications 
and  additions  to  the  observatory  instrumentation  are  described,  and 
tests  to  improve  the  operation  of  observatories  are  reported.  Also 
discussed  is  the  progress  of  special  investigations  designed  to  im¬ 
prove  the  usefulness  of  the  data  recorded  at  the  observatories. 

LEICHLITER,  B.  B.,  Operation  of  UBSO,  Quarterly  Rept.  No.  1,  1  May 
Through  31  July  1966,  Tech.  Rept.  No.  66-  54,  Contract  VT/6705, 

AF  33{657)-16563,  Teledyne  Industr.,  Geotech.  Div.,  Garland,  Texas, 
1966. 

This  report  describes  the  operation  of  the  Uinta  Basin  Seismo- 
logical  Observatory  from  1  May  through  31  July  1966.  Modifications 
and  additions  to  the  observatory  instrumentation  are  described,  and 
tests  to  improve  the  operation  of  the  observatory  are  reported.  Also 
discussed  is  the  status  of  special  investigations  designed  to  evaluate 
and  improve  the  detection  capability  of  the  observatory. 

LEICHLITER,  B.  B.,  Operation  of  UBSO,  Quarterly  Rept.  No.  2,  1  August 
Through  31  October  1966,  Tech.  Rept.  No.  66-102,  Contract  VT/6705, 
AF  33(657)- 16563,  Teledyne  Industr.,  Geotech.  Div.,  Garland,  Texas, 
1966. 

This  report  describes  the  operation  of  the  Uinta  Basin  Seismo- 
logical  Observatory  (UBSO)  from  1  August  through  31  October  1966. 
Modifications  and  additions  to  the  observatory  instrumentation  are 
described,  and  tests  to  improve  the  operation  of  the  observatory  are 
reported.  Also  discussed  '«  the  status  of  special  investigations  de¬ 
signed  to  evaluate  and  improve  the  detection  capability  of  the  observa¬ 
tory. 


LEICHLITER,  B.  B.,  Operation  of  UBSO,  Quarterly  Report  No.  3,  1  Novem¬ 
ber  1966  Through  31  January  1967,  Rept.  No.  TR  67-10,  Project  VT/ 
6705,  Contract  AF  33(657)- 16563,  Teledyne  Industries,  Inc.,  Geotech 
Div.,  Garland,  Texas,  1967. 

This  report  described  the  operation  of  UBO  from  1  November 
1966  through  31  January  1967.  Modifications  ar.d  additions  to  the 
observatory  instrumentation  are  described,  and  tests  to  improve  the 
operation  of  the  observatory  are  reported.  Also  discussed  is  the 
status  of  special  investigations  designed  to  evaluate  and  improve  the 
detection  capability  of  the  observatory. 

LEICHLITER,  B.  B.,  Operation  of  UBSO,  Quarterly  Rept.  No.  4,  1  February 
Til  rough  30  April,  ln67,  Rept.  No.  TR  67-31,  Project  VT/6705,  Con¬ 
tract  33(657 )- 165"  3,  Teledyne  Corp.,  Geotech.  Div.,  Garland,  Texas, 
1967. 

This  report  describes  the  operation  of  UBSO.  Modifications  and 
additions  to  the  observatory  instrumentation  are  described,  and  tests 
to  improv"1  the  operations  of  the  observatory  are  reported.  Also 
discuss  .’  is  the  status  of  special  investigations  designed  to  evaluate 
and  improve  the  detection  capability  of  the  observatory. 


VESIAC  16,369  VU 
AD  815  690 


VESIAC  15,738  VU 
AD  809  709 


VESIAC  15,164  VU 
AD  803  871 


VESIAC  15,159  VU 
AD  803  341 


VESIAC  14,624  VU 
AD  485  507 
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LEICHLITER,  B.  B.,  Operation  of  UBSO,  Quarterly  Rept.  No.  5,  Rept.  No. 
TR  67-46,  Project  VT/6705,  Contract  AF  33(657)- 16563,  Teledyne 
Indust.,  Inc.,  Geotech  Div.,  Garland,  Texas,  1967. 

This  report  describes  the  operation  of  UBSO  from  1  May  1967 
through  31  July  1967.  Modifications  and  additions  to  the  observatory 
instrumentation  are  described,  and  tests  to  improve  the  operations 
of  the  observatory  are  reported.  Also  discussed  is  the  status  of 
special  investigations  designed  to  evaluate  and  improve  the  detection 
capability  of  the  observatory. 

LEICHLITER,  B.  B.,  Operation  of  UBSO,  Quarterly  Rept.  No.  6.  Rept.  No. 
67-73,  Project  VT/6705,  Contract  AF  33(657)-16563,  Teledyne  Indust., 
Inc.,  Geotech  Div.,  Garland,  Texas,  1967. 

This  report  describes  the  operation  of  the  UBSO  from  1  August 
through  31  October  1967.  Modifications  and  additions  to  the  observa¬ 
tory  instrumentation  are  described,  and  tests  to  improve  the  opera¬ 
tions  of  the  observatory  are  reported.  Also  discussed  is  the  status  of 
special  investigations  designed  to  evaluate  and  improve  the  detection 
capability  of  the  observatory. 


LEICHLITER,  B.  B.,  Wichita  Mountains  Seismological  Observatory  and 
Selection  of  Sites  for  Geneva-Type  Stations,  Semiannual  Rept.  No.  3, 
Contract  No.  VT/G36,  AF  33(6(>0)-41318,  Geotechnical  Corp.,  Garland, 
Texas,  1962. 

This  report  covers  the  period  of  July  1  through  December  31, 
1961.  Minor  operational  changes  are  listed  and  evaluation  of  instru¬ 
ments  is  reviewed.  The  stability  of  an  unmanned  Johnson-Matheson 
seismometer  and  power  supply  was  tested,  but  considerable  difficulty 
was  caused  by  lightning.  Magnification,  frequency  response,  and 
dynamic  range  were  satisfactory.  The  response  of  a  Willmore  ver¬ 
tical  seismometer  was  matched  as  nearly  as  possible  to  that  of  a 
small  Benioff  vertical  seismometer;  a  list  of  all  local  and  regional 
signals  recorded  at  WMSO  was  compiled  for  a  two-month  interval. 
Using  epicenter  data  supplied  by  USC&GS,  excessive  residuals  were 
noted  when  the  actual  P-arrival  times  at  WMSO  were  compared  with 
the  Jeffreys-Bullen  arrival  tin'  s. 


LEICHLITER,  B.  B.,  Operation  of  Wichita  Mountains  Seismological  Ob¬ 
servatory,  Semiannual  Rept.  No.  6,  ContracPNo.  VT/036.  AF  33(600)- 
41318,  Geotechnical  Corp.,  Garland,  Texas,  1963. 

This  is  a  report  on  the  work  involved  in  the  extended  operation, 
evaluation,  and  improvement  of  the  Wichita  Mountains  Seismological 
Observatory,  located  at  Fort  Sill,  Oklahoma. 


LEICHLITER,  B.  B,,  Operation  of  the  Wichita  Mountains  Seismological 
Observatory,  Semiannual  Rept.  No.  1,  1  July  through  70  November 
1964,  Tech.  Rept.  No.  64-130,  Contract  VT/4054,  AF  33(6571-13562, 
The  Geotechnical  Corp.,  Garland,  Tex  is,  1964 

This  is  a  report  of  the  work  done  on  Project  VT/4054  from  1 
July  through  30  November  1964.  This  project  includes  the  operation, 


398 


VESIAC  7564  VU 


VESIAC  8966  VU 
AD  452  844 


VESIAC  11,763  VU 
AD  625  462 


WILLOW  RUN  LABORATORIES 


SS°  ^mprrment  0f  the  Wichlta  Mountains  Sets.  Observ. 
SSi  l  l0",  thf  J°rt  SiU  Miiitary  R*^rvation  in  southern 
daU  omWMmaHCi  Sf>€Cia  3eismo  logical  investigations  using 
WMSO  and  other  seismological  observatories.  Authority 
for  the  operation  of  WMSO  is  contained  in  Contract  AF  33f6S7M3sfi? 
dated  1  July  1964.  The  statement  of  work  for  ' 

included  as  appendix  1  to  this  report. 

lEicHLITER,  B.  B.,  Operation  of  Wichita  Mountains  Seismologies  nh. 
Ta>Aw  °i7’  Semlannual  Rept.  No.  *f,  Contr.  No.  VT/036  AF  33(6571- 
T200V,  Geotechnical  Corp.,  Garland,  Texas,  1964. 

tnrv  operatlT°"  of  the  Wichita  Mountains  Setsmologicat  Observa¬ 
tory  between  1  July  and  31  December  1963  is  discussed.  Modiflca- 

andnfiHHdtadfti0fnS  t0  the  observatory  instrumentation  are  described 
and  field  tests  of  new  instrumentation  presently  in  progress  are  re  ’ 

11” descrlbes  ,te  *•<“'  •>' 

sc  nducted  at  the  present  time,  and  summarizes  pertinent 
reports  published  during  the  reporting  period. 


LEICHLITER,  B.  B.,  Operation  of  the  Wichita  Mountains  Seismologies! 

5™=*- 

g”EVTT»,“;  ST*  AP  33<6”‘'12»OT.  !*•  Geolech.  Corp., 

All  phases  of  the  operation  are  reported.  The  logging  procedures 

uatepdVa1UHte^i!fhie  i.n.struments  and  instrumentation  systems  are  eval- 
^d  modifications  in  the  standard  instrumentation  are  de- 

sen  eH  ■  ?Fee  SlU,di?  n0t  deSCribed  ln  ^parate  reports  are  pre- 
nted.  a  quarry  blast  study,  a  comparison  of  trianguiar  and  13- 

lement  arrays,  and  the  earthquake  detection  capability  of  the  station. 

LEInHh«ITE^  B'  BJ’  0peration  of  the  Wichita  Mountains  Seismological 
ny’  tSemlannual  RePi-  No.  2,  Reptl  No.  TR-65-52,  Project 
Texas.  i^c  tn,Ct  AF  33(657>-13562>  Geotechnical  Corp.,  Garland, 

31  mUmmV  °f  th?  I""*  d°ne  fr°m  1  December  1964  through 

J1  May  1965.  This  project  includes  the  operation,  evaluation  and 

SET' ^  SeiS'  0b“"at«*  (WMSO)  Southern 
tAlahoma.  Given  is  this  purpose,  history,  and  operation  of  WMSO 

Under  operation  are  discussed  standard  seismograph  operating  pro- 
cedures,  outages  caused  by  electrical  storms,  data'chalmei  assign 
"1®"*.  f  m  Standard  °Perating  magnifications  of  seismographs,  com- 

to  seisnTir'd'^  r®P°rts>  callbration  of  test  equipment,  shipment  of  data 
o  seismic  data  laboratory,  security  inspection,  and  revision  of  cati- 
brat.on  proceduces.  Data  evaluation  message  tranmisslon  and 
publication  of  the  monthly  bulletin  is  discussed. 


LEIT3  E,,and  J'  upATNIEKS,  Wavefront  Reconstruction  Using  Continuoim- 

No  -AFWCT-ltm,  Umv .  ot  Mich.,  Inst,  of 
Sci.  &  Tech.,  Wiiiow  Run  Labs.,  Ann  Arbor,  Mich.,  1963. 
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This  paper  describes  the  success  of  the  Leith  and  Upatnieks  tech¬ 
nique  for  eliminating  the  twin  image,  using  a  gas  laser  for  a  light 
source  and  a  Mach-Zehnder  interferometer.  The  light  produced  by 
the  laser  is  highly  monochromatic;  holograms  and  successful  recon¬ 
structions  have  been  carried  out  using  continuous-tone  transparencies. 


LENTON,  R.  A.,  Greenland  Ice  Cap  Noise  Studies  -  Project  BLUE  ICE 
Final  Rept.,  30  June  1966  to  31  August" 'l§67,  Rept.  No.  47,  Contract 
AF  49(638)-1722,  Arctic  Inst,  of  North  America,  Washington,  D.  C 
1968 

The  station  on  the  Ice  Cap  showed  low-noise  levels  and  low  co¬ 
herences  between  seismographs  indicating  that  a  larger  array  would 
be  an  effective  tool  in  detection.  Emplacement  of  the  seismometers 
in  shallow  holes  eliminated  the  noise  associated  with  high  wind  veloc¬ 
ities.  At  the  50-percent  probability  of  detection  level,  a  single  seis¬ 
mometer  at  the  station  has  a  detection  capability  of  at  least  magnitude 
4.3.  The  long-period  noise  levels  were  comparable  with  average  sites 
on  the  continents. 


LETTAU,  H.,  "On  the  Direct  Influence  of  Atmospheric  Forces  on  the 

Earth's  Crust,"  Meteorologische  Zeitschrift.  pp.  453-57,  1937,  (Trans¬ 
lated  from  Russian^  Contract  SD-78 


A  consideration  of  the  direct  influence  of  atmospheric  pressure 
on  the  earth's  crust  is  undertaken  for  at  least  two  reasons:  (1)  the 
field  has  been  somewhat  neglected;  (2)  to  more  fully  understand  geology 
and  meteorology.  Neglecting  certain  aspects  of  the  subject,  the 
author  considers  the  static-mechanical  influence  of  extensive  atmos¬ 
pheric  pressure  fluctuations  on  latitudes. 


LETTAU,  H.,  "Plumb  Line  Variations  under  the  Influence  of  Tidal  Forces 
and  Atmospheric  Forces,"  Geriand's  Beitrage  fur  Ceophysik,  Vol.  51. 
pp.  250-269,  1957,  (Translated  from  German),  Cont  .act  SD^78. 

A  horizontal  double  pendulum,  the  principle  of  which  is  explained, 
recorded  plumb  line  variations  over  a  2-month  interval  at  the  Geo¬ 
physical  Observatory  of  the  University  of  Leipzig  with  a  sensitivity 
of  0.0009  arc  seconds  per  mm.  The  mean  solar  and  lunar  daily  varia¬ 
tions  were  analyzed  by  means  of  the  harmonic  analysis.  The  amplitude 
of  the  variations  observed  is  considered  to  be  a  complex  expression, 
which  is  composed  of  the  effect  of  gravitation  forces  and  atmospheric 
forces.  Atmospheric  pressure  on  the  crust  is  also  calculated,  by 
means  of  the  Darwin  theory.  In  the  conclusion,  reference  is  made  to 
the  Steinhauser  calculation  of  the  earth's  crust  deformation  due  to 
the  snow  load  of  the  Alps  in  winter  and  a  comparison  is  made  with  the 
influence  of  weather-conditioned  air  pressure  variations  on  the  earth’s 
crust, 

LEVIN,  M,  J.,  Bounds  on  the  Inverse  of  a  Positive  Definite  Symmetric 
Matrix,  ESD-TDR  64-579,  Contract  AF  19(628)-500,  Mass.  Inst,  of 
Tech.,  Cambridge,  Mass.,  1964. 

Bounds  are  established  for  the  elements  of  the  inverse  of  a  posi¬ 
tive  definite  symmetric  matrix  in  '.orms  of  the  maximum  absolute 
value  of  its  off-diagonal  elements. 
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LEVIN,  M.  J.,  A  Method  for  Power  Spectrum  Parameter  Estimation, 
Group  Rept.  1965-8,  Contract  AF  19 (628 )- 500,  Mass.  Inst,  of  Tech., 
Cambridge,  Mass.,  1965. 

An  asymptotic  analysis  is  carried  out  for  an  approximate  method 
of  estimating  the  parameters  of  the  power  spectrum  of  a  zero-mean 
stationary  Gaussian  random  process  from  an  observed  realization  of 
limited  duration.  Maximum  likelihood  estimates  are  obtained  with 
the  approximation  that  the  coefficients  of  the  Fourier  series  expan¬ 
sion  of  the  realization  are  uncorr elated.  The  dispersion  of  the  esti¬ 
mates  is  evaluated  iis  terms  of  a  quantity  called  the  differential  vari¬ 
ance.  An  approximate  expression  for  the  differential  variance  in 
terms  of  the  power  spectrum 's  given. 


LEVIN,  M.  J.,  P,  E.  GREEN  and  E.  J.  KELLY,  Some  Considerations  in  the 
Use  of  Large  Seismometer  Arrays,  Contract  No.  ARPA  Agency  Doc¬ 
ument,  Mass.  Inst,  of  Tech.,  Cambridge,  Mass.,  1963,  (OFFICIAL  USE 
ONLY). 


LEWIS,  B.  R.  T.,  On  the  Comparison  of  Theoretical  and  Observed  Trun¬ 
cated  Ratio  Spectra,  Tech.  Note,  Annual  Rept.  No.  2.  Contract >44620- 
6flC-0flfl7,  Univ.  of  W'isc.,  Madison,  Wise.,  1970 

It  is  well  known  that  if  the  outer  regions  of  the  earth  are  viewed 
as  a  system  of  horizontal  layers  upon  which  is  incident  a  P  or  S  wave 
at  an  angle  of  incidence  i,  then  the  vertical  and  horizontal  motions  at 
the  surface  are  given  respectively  by  a  convolution  of  the  source  func¬ 
tion  with  the  vertical  and  horizontal  transfer  function  and  the  respective 
detector  responses.  Taking  the  ratio  of  the  Fourier  transforms  of  the 
truncated  vertical  and  horizontal  motions,  one  obtains  a  ratio  spectrum 
which  is  independent  of  the  source  function  if  this  function  is  of  rela¬ 
tively  small  time  duration  (see  Lablance,  1967)  and  depends  only  on 
the  model  if  the  assumptions  in  the  theoretical  case  are  adequate. 
Attempts  to  determine  crustal  structure  using  this  method  have  been 
applied  by  Phinney,  1964;  Lablance,  1967;  McCamy,  1967  and  others. 
However,  since  these  studies,  it  has  become  evident  that  rapid  changes 
in  velocity  occur  at  several  depths  in  the  mantle,  notably  near  600 
km,  400  km  and  around  100  km.  These  discontinuities  serve  as 
generators  of  secondary  V  and  S  waves  which  are  incident  at  the 
base  of  the  crust  shortly  after  the  primary  P  or  S  wave  and  therefore 
violate  the  assumption  of  one  incident  wave. 


LEWIS,  B.  T.  R.,  and  L.  M.  DORMAN.  Experimental  Isostasy,  Part  II: 

An  Isostatic  Model  for  the  U.  S.  A.  derived  from  Gravity  and  Topo¬ 
graph,?  Data,  Sci.  Rept.  Contribution  No.  233,  Contract:  F44620- 
68C-0087,  Univ.  of  Wisconsin,  Madison,  Wise.,  1969 

Using  a  fast  Fourier  transform  algorithm  the  two  dimensional 
transform  of  the  Boaguer  anonr.ly  (with  terrain  correction)  BA  (k^.k^), 

Fre  i  Air  anomaly,  FA  (k  ,k  )  and  topography  H  (k  ,k  )  on  a  32  km 
x  y  ^  y 

grid  has  been  obtained,  being  based  on  some  80,000  actual  gravity 
observations  and  the  Bouguer  anomaly  map  of  the  U.  S.  A.  The  radially 
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/  /BA(kx*kv)\  \ 

constant,  real  function  R(k)  =  (REAL  I  ^  J  f  averaged  over 

azimuth  so  as  to  minimize  the  geological  "noise'',  gives  the  transfer 
function  of  the  earth  to  a  unit  load.  Under  fairly  nonrestrictive  assump¬ 
tions  regarding  the  strength  of  the  earth,  the  experimentally  obtained 
R(k)  has  been  inverted  to  give  the  change  in  density  with  depth  (to  about 
400  km,  a  rough  limit  imposed  by  the  long  wavelength  resolution  of 
the  data)  causing  the  isostatic  compensation.  The  compensation  appears 
to  be  in  the  mantle  and  not  related  to  parameters  less  than  30-40  km 
deep,  some  features  of  this  isostatic  model  comparing  favorably  with 
recent  seismic  results.  R(k)  has  alSo  been  used  to  obtain  the  gravity 
field  from  the  compensattdn  and  hence  to  construct  an  isostatic  anom¬ 
aly  map  whichji-i  ^dependent  of  an  assumed  isostatic  mechanism  by 

multiplyiP£“tf(k  ,k  )  by  R(k),  subtracting  this  from  BA(k  ,k  )  and  taking 
x  y  x  y 


the  inverse  transform.  Another  function  R 


’(k)  =  ^REAL 


is  used  to  predict  the  gravity  field  due  to  both  the  topography  and 
compensation. 


LEWIS,  E.  A.,  Geometry  and  First-Order  Error  Statistics  for  Three-  and 
Four-Station  Hyperbolic  Fixes  on  a  Spherical  Earth,  Rept.  No.  AFCRL- 
64-461,  Contract:  Agency  Document,  AF  Cambridge  Res.  Lab.,  Wash., 
D.  C.,  1964 

Certain  fundamental  geometric  properties  of  hyperbolas  and 
ellipses  on  the  surface  of  a  sphere  are  developed.  A  first-order 
theory  is  then  presented  for  the  random  errors  in  the  location  of 
a  point  on  a  spherical  earth,  but  the  intersection  of  sphericai  hyper¬ 
bolas  physically  determined  by  a  time  difference  technique  in  which 
the  individual  errors  are  "normally”  distributed  and  uncorrelated. 

Two  cases  are  treated:  (a)  Four  time-measuring  stations  working 
as  two  independent  pairs,  and  (b)  Three  time-measuring  stations 
working  on  a  common  time-base.  In  both  cases,  the  contours  of 
equal  error  probability  density  are  shown  to  be  ellipses  and  their 
properties  are  discussed.  In  both  cases  the  distribution  of  radial 
error  without  regard  to  direction  is  given  by  a  generalized  distribution 
function  which  contains  the  Rayleigh  distribution  as  a  special  case. 
Using  the  general  form,  the  most  probable  mean,  root  mean  square, 
and  median  radial  errors  are  obtained.  The  results  are  adaptable 
to  include  errors  in  ordinary  direction  finders  as  weii  as  those  of 
the  hyperbolic  type.  Numerical  examples  are  included. 


LICHTENSTEIN,  M.  G.,  Extraction  of  Spectral  Lines  from  Seismic  Data, 
Seismic  Array  Processing  Techniques,  Tech.  Rept.  No.  17  Contract 
VT/0701,  P33657 -70C-0100,  Texas  Inst.,  Inc.,  Dailas,  Texas,  1970. 

Two  methods  for  the  removal  in  real  time  of  stable  spectrai  iines 
from  seismic  data  were  investigated.  The  first  method  involved  the 
generation  of  a  cosine  wave,  by  means  of  a  digital  feedback  system, 
to  approximate  the  spectral  lines.  In  this  method,  the  cosine  genera¬ 
tor  is  adjusted  in  accordance  with  a  mean-square-error  criterion. 
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- 7/  " - —  ouiiuirtiea  ana  proved  to  be  unstable. 

reihnvPT»1  method  a  Widrow  adaptive  prediction  filter  is  used  to 
rnfythnrf  dete™*“«tic  component.  A  simulation  of  this  prediction 
method  was  carried  out  using  one  seismic  data  channel  from  a  short- 

somP  Sh°W  th3t  thiS  method  significantly  attenuated 

fmnlih,U 16  However>  if  a  signal  were  present,  some 

a^u-tade.u  d  ph3Se  d,stortion  would  be  caused  in  the  signal.  In 
addition,  this  system  would  be  cumbersome  to  implement. 
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LICHTENSTEIN,  M.  G.,  A.  H.  BOOKER  and  J.  P.  BURG,  Problems  in 
Automating  Multichannel  Adaptive  Processing.  Advanced  Arov  Rp- 
search  Special  Rept.  No!  5,  Contract  VT/7701,  F33657-68C-0867 
Texas  Inst.,  Inc.,  Dallas,  Texas,  1969  ’ 

multichannel  ?  C0Pi"?  WUh  pr°blems  anticipated  in  on-line  adaptive 
multichannel  processing  are  investigated.  Effect*  on  filter  response 

“fading  or  deleting  a  channel  and  methods  of  redistributing  filter 
coefficients  so  as  to  maintain  filter  constraints  are  considered. 
Attenuation  of  small  signals  not  exactly  corresponding  to  the  signal 
mode1  and  the  effects  of  such  signals  on  the  filter  responses  a™ 
oterahoT8  synthetlc  s,Bnals  °f  Va*-ious  velocities  and  signal-to- 
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LIDIAK,  E.  G.,  Basement  Rock  Distribution  in  Nebraska.  VESIAC  Rent 
No.  4410-75-X  Contr.  No.  SD-^8,  Univ.  of  Michigan,  Inst,  of  Sci.  & 
Tech.,  Ann  Arbor,  Mich.,  1964. 

This  paper  presents  preliminary  information  on  basement 
configuration  relation  of  gravity  to  geology,  isotropic  age,  and 
lithoiogy  of  this  buried  crust  in  Nebraska. 


VESIAC  15,028  VU 
AD  640  842 


LIN,  J.  L  Sggcial  Technical  Report  on  an  Evaluation  of  a  Method  for 
Focal-Depth  Determination  of  Seismic  Disturbances  from  Under¬ 
ground  Nuclear  Explosions  -  Tech.  Interim  Rept.,  A FPWT - 
Contract  AF  19(628)-238,  Penn.  State  Univ.,  Univ.  Park,  Pa.,  1966’. 

The  Watson- Merdler  method  for  determination  of  focal  depths 
was  applied  to  fourteen  seismograms  from  underground  nuclear  ex- 

the_depths  for  blast*  are  less  than  1  km,  the  true 
me  for  the  actual  surface  reflection  was  not  tested.  Two  hundred 
cases  where  the  concentration  ratio  was  greater  than  in  the  original 
seismogram  and  where  the  area  under  the  seismogram  was  reduced 
were  investigated.  The  doublet-function  hypothesis  for  a  seismogram 
»  too  stapte  and  la  therefore  unrealistic/ The  simplicity  crtSn 

rr7J  t  '»T'  P;  S“,'n  iddltl°n  •«  PP  Pulse  on  the  seismo- 
Watson- Merdler  method  does  not  show  promise  to  dis- 
tinguish  blasts  from  earthquakes. 
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LWCOLN  LABS.,  MIT  {STAFF),  Large  Aperture  Seismic  Arrav  (LASAl  - 

Trl - , ^‘ncoln  Manual  64.  VnrT~r,nT^,t 
AF  19(628 )-51o  i,  Jancoln  Labs.;  MIT,  Lexington,  Mass.,  196C. 

This  manual 's  written  for  the  use  of  technically  trained  personnel 
to  maintain  the  2-i-Channel  Digital-to- Analog  Converter  Unit  of  the 
Large  Aperture  Seismic  Array  (LASA). 
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LINCOLN  LADS.,  MIT  (STAFF),  Large  Aperture  Seismic  Array  (LASA)  - 
Matntenancc  Display  Console  -  Vol,  1,  Lincoln  Manual  64.  Coni racf 
*r  i'Jfb2o)-Sl67,  Lincoln  Labs.,  MIT,  Lexington,  Mass.,  1966. 

This  manual  Is  written  for  the  use  of  technically  trained  personnel 
to  maintain  the  Maintenance  Display  Console  of  the  Large  Aperture 
Seismic  Array  (LASA). 


LINCOLj  LADS.,  MIT  (STAFF),  Large  Aperture  Seismic  Array  (LASA)  - 
rcwngjjw  Input  SyM cm  (PLlN$V-  ~Voi.T. “Lincoln  Manual T>4,  Contract 
AF  19(628)-5l67,  Lincoln  Labs.,  MIT,  Mxington,  Mass.,  1966. 

This  manual  is  written  for  the  technically  Iralnni  personnel  who 
maintain  the  Phone-Line  Input  System  (PLINS)  of  the  Large  Aperture 
Seismic  Array  (LASA). 


LINCOLN  LADS,,  MIT  (STAFF),  large  Aperture  Seismic  Array  (MSA)  - 
&tbarrav  Electronic  Module  (STvMT “TET.' Iteport,  I.InTiTn  ltdnual  W 7 
Contract  AF  I9(C28)-5IG7,  Tdncoln  Labs.,  MIT,  Lexington,  Mass.,  1966. 

This  manual  Is  written  tor  the  use  of  technically  tral.mt  personnel 
to  maintain  Ribarr^y  Electronic  Modules  (SKMS)of  the  large  Aperture 
Seismic  Array  (LASA). 


LINCOLN  MIIS.,  MIT  (STAFF),  Largo  Aperture  Seismic  Array  (MSA)  - 
Timing  System,  Vol.  2,  Llnctiln  M.inuainW,  Contract'  AY  l9fC2AT-31f.'?. 
Dncolii  lariM.,  MIT,  Lexington,  Mass.,  1966. 

This  manual  is  written  for  the  use  of  (•'clinically  tralmd  personnel 
to  maintain  the  Timing  System  of  the  large  Aperture  Seismic  Array* 

/ 1  iei t  *  ' 


US  KUAN,  I).,  Evaluation  ol  Seismic  Instruments  and  llaslc  Research  on 
Seismic  Wave  Projag a i -on . TJua  rt  c  rTy  Kr|* . .Toni ran  No.  AF  UJfMftl- 
JFF27fiosIon_Conege.' CSestnui  lltli.  Mass..  Undated. 

This  report  points  tiut  that  a  proper  shelter  tor  the  Instruments 
has  been  erected,  but  that  the  instruments  to  be  tested  have  not  yet 
been  delivered.  The  ropnrt  defines  it.,  problem  to  lie  attacked  as  visco¬ 
elastic  wave  propagation  from  a  |»>l  1  '»*urcc  In  a  plate.  Thus  far. 
theoretical  work  has  been  focused  >»n  c,  sperslvc  P  wave  propagation  In 
a  bar  and  on  Internal  friction  In  s»L«s,  Selection  of  a  latsiratnry 
approach  has  been  made  —  repetitively  striking  the  model  material 
while  synchronously  flashing  a  slrolstscoplc.  pilarl/cd  light  source 
through  the  model,  Plans  Include  the  design  and  construction  «»l  an 
Impactor  unit  and  the  purchase  of  a  large  field,  high  quality,  photo- 
elastlc  ixilarl scope. 


l.INKIIAN,  D.,  Evaluation  of  Seismic  Instruments  ami  Itastc  Research  on 
Seismic  Wave  Propagation.  Quarterly  Tlc|>l.  No.  8, Contract  Un.'AT 
l9(()28)-2T2  Weston  TS>serv..  WVslon,  Mass.,  1964. 

During  this*  report  period,  the  KVI00  Vertical  Seismometer  con¬ 
tinued  to  0|terale  satisfactorily.  The  procedure  o!  remote  recording 
proved  useful  on  occasions  of  teicselsmlc  events,  as  it  provided  a 
visual  recording  ol  long  period  acllivlty  from  Instruments  of  another 
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program.  Some  difficulties  were  noted  with  time  marking  of  records, 
but  I  hi  s  docs  not  relate  to  the  Instrument.  Linearity  comparison 
studies  continued  ns  seismic  event  occurred.  There  were  no  major 
accomplishments.  As  for  future  plans,  the  Fourier  Analysis  with  an 
IBM  program  is  still  contemplated  when  sufficient  data  has  been 
gathered. 


LINEIIAN,  D.,  Evaluation  of  Seismic  Instruments  and  Basic  Research  on 
Wavr  Propagation,  Quarterly  Rent.  No.  5.  Cornel  No.  AF 
19(G28)-2 12,  Weston  Observ.,  Weston,  Mass.,  1964. 

During  this  re|iorl  period,  the  EVI00  Vertical  Sclsmr  meter  was 
loaned  on  two  occasions  for  field  experiments.  Towards  the  end  of 
the  period,  trouble  developed  In  the  recording  system.  Tills  was  evi¬ 
dent  by  the  poor  wave  form  produced.  The  Instrument  was  sent  to 
•lie  manufacturer  for  repairs  In  the  (lower  supply.  Seismic  events 
from  Weston  records  used  in  the  linearity  comparison  study  were  en¬ 
larged  by  pantograph  for  comparison  of  amplitudes,  phase  and  period 
with  EVI00  records.  The  use  of  the  pantograph  for  this  purpose  proved 
unsatisfactory;  it  was  decided  to  use  an  nuloplotler  Instead.  There 
were  no  major  accomplishments. 


LINEMAN,  D..  Evaluation  of  Seismic  Instruments  and  Basic  Research  on 
Seismic  Wave  Propagation,  Quarterly  fl'opl.  No.  IT.  A>  T9[62A)-212 
WcsTon  (OiseryTTwesTonTTC.  .1..  I9C4. 

The  KVI00  vertical  seismograph  has  lieen  operated  on  battery 
imwer  while  Its  (siwer  supply  was  at  the  manufacturer  for  repairs. 
Results  of  continuous  operation  on  this  type  of  power  source  seems 
to  Indicate  a  critical  voltage  for  optimum  operation.  This  rrlllral 
voltage  |iri4ilem,  and  accompanying  problems,  are  discussed.  Also 
discussed  are  noise  tests  performed  on  the  Instrument  and  an  en¬ 
forced  shutdown  of  the  temperature  controlling  system  of  the  vault 
housing  the  K\  100.  which  presented  an  <i|iportunliy  to  observe  tem¬ 
perature  effects  on  the  operation  of  the  lustre  ncnl  Linearity  tests 
performed  on  the  KVI00  system  are  dismissed,  as  well  as  the 
Sprengnel her  Aulocordor  ami  the  Bay  Stair  Statistical  Analyzer. 


I.INKIIAN.  I).,  Evaluation  of  Seismic  Inslrumrnls  and  Basic  Ri  search  on 
Seismic  Wave  PrniMg.it ion,  Quarterly  Wepf.TKi.  T3.  5e|4eniU  r  T. 
T9frfT*Rovemi»er  'SJr.IMT,  Contract  AF  19(6281-212.  Weston  Obser 
Weston,  N.  .1..  1964. 

This  is  the  1 3th  quarterly  rrporl  of  the  Weston  Observatory. 
Approximately  500  analyses  of  "on-line"  seismic  activity  were  made 
on  the  Bay  State  601  Statistical  Analyzer  and  |>ernianenl  records 
made  on  (he  EA I  1 1 10  Varlplotlcr. 

Other  entries  Include  (II  operation  o(  Sprcngnolhor  Aulorecor- 
dcr;  (2)  completed  evaluation  of  (he  Aornsmllh  Ttllmetcr;  (31  arrival 
(or  evaluation  of  the  KV300,  a  three  component  seismometer  (41  re¬ 
ceipt  of  CVean  Bottom  seismometers;  and  (5)  receipt  of  equipment 
necessary  for  photoelastlr  stress  analyses  of  bridle  fracture 
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VKSIAC  9432  VU 
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LINEHAN,  D.,  Evaluation  of  Seismic  Instruments  and  Basic  Research  on 
Seismic  Wave  Propagation.  Semiannual  Root..  "Contr.  No.  Af  19(628)- 
212,  Weston  Observatory TWeston,  N.  .1.  1964 . 

This  report  offers  a  general  evaluation  of  the  EV100  Vertical 
Seismograph.  Although  the  Instrument  produces  a  highly  readable 
paper  record,  one  drawback  In  Its  use  as  a  general  purpose  seis¬ 
mograph  Is  that  In  24  hours  it  will  produce  a  record  21.6  meters 
long.  Test  results  indicate  that  system  Interference  will  affect  the 
magnitude  and  waveform  if  a  study  is  to  be  made  of  the  properties 
of  the  seismic  background  noise.  Also,  at  higher  magnifications 
there  Is  considerable  distortion  of  a  low-amplitude  signal.  Apparently, 
a  critical  range  of  voltage  exists  for  optimum  battery  operation; 
outside  this  range,  system  noise  rapidly  Increases  and  Inundates 
any  seismic  signal.  A  detailed  analysis  of  the  KV100  signal  will  be 
made  soon. 


LINKMAN,  I).,  Evaluation  of  Seismic  Instruments  and  Basic  He  search  on 
^d^W-Vc  Fropagaiicm.  SemiannuaTTeth.  ItepT..  ContraHUoTTF  19 
(6281-212,  Ik) st on  College,  Chestnut  Mill,  Mass..  Undated 


Tills  semiannual  technical  rc|*>rt  begins  by  noting  that  the  instru¬ 
ments  to  Ik;  evaluated  have  not  yet  been  delivered.  It  goes  on  to  de¬ 
clare  that  the  particular  theoretical  problem  to  he  approached  Is  visco¬ 
elastic  wave  propagation  from  a  point  source  in  a  plate.  To  complement 
this  effort,  a  model  study  in  visco-elasticity  Is  being  undertaken 


Respecting  theoretical  work  completid,  a  solution  was  obtained  to 
the  problem  of  plane  P  wave  propagation  in  a  plate  of  Voigt  solid  thick 
enough  to  show  geometric  dispersion.  Theoretical  work  continues 
while  laboratory  equipment  is  being  assembled. 


LINEMAN,  D..  Evaluation  of  Seismic  Instruments  and  Basic  Research  on 
^1  Kmlc  Wavel’ropagat ton.  Semiannual  Tech.  ftept.  No.  4.  Contr. 
No.  AV  I9(62ft)-212,  Weston  Ohscrv..  Weston.  N.  V.,  1904. 


Tills  report  evaluates  the  performance  of  an  Electro-Tech  KV100 
Vertical  Seismometer  which  was  put  In  use  under  this  contract.  The 
instrument  proved  va'uahlc  over  an  extended  period  of  continuous 
operation,  showing  good  sensitivity,  amplification,  recording  of  wave 
formation,  remote  recording  capabilities,  and  stability  under  varying 
temperatures.  Difficulties  arose  In  the  recording  section  tmt  were 
easily  resolved.  Good  results  were  obtained  from  a  l;., earl  tv  com¬ 
parison  study  I >et ween  EVIOO  records  and  Weston  Observatory  re¬ 
cords.  Some  difficulties  were  encountered  in  Identifying  corresponding 
phases  on  Hie  two  sets  of  records.  Discussed  Is  a  method  for  get'lng 
more  details  of  propagating  waves  with  a  shorter  exposure 


LINEMAN.  1)  ,  Evaluation  of  Seismic  Instruments  and  Basic  Research  on 
Seism ic  Wave  Wopa gat  Ion .  Semiannual  Ti-ch.  "flfepT “So. T.  "Ma rcFT 
1964  -  August  31,  156T. Contract  AF  19(6281-212,  Weston  Ot.ser. 
Weston.  N,  .1..  1964. 


Tills  re|Hirt  deals  with  three  seismic  Instruments  received  for 
inspection  and  use.  and  gives  an  account  of  ihe  work  done  under  con 
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tract  on  the  seismicity  of  Northeastern 
Canada. 


United  States  and  Eastern 


me  inrce  instruments  described  arc  the  Hay  state  eui  Statlstlca 
mrne";.th°  EVJ0°  Ver"eaI  Scl8m0«ranh-  ■««  «•«  Idea  1  - Acr osm Ith* 


Results  of  the  regional  seismicity  study  show  that 
should  I***.  >me  more  Intense  as  time  proceeds. 


earthquakes 


VESIAC  I5.9I5-C  VU 


VESIAC  6801  VU 


UV  Patterns  and  Surface  Waves  Generated  from 

49  083,  OSA-3137,  SD-7B,  Unlv.  of  Mich.,  Inst,  of  Scl.  &  Tech 
Ann  Arbor,  Mich.,  1967.  " 

IO«  °f  !!  and  S  wavCK  ,rom  cxPlosions  and  earthquakes 
recorded  by  the  New  England  Network  of  Seismic  Stations  is  presented. 
Velocity  studies  were  conducted  for  six  explosions  In  the  New  England 
area.  It  was  found  that  amplitudes  of  |>  groups  of  explosions  are 
larger  than  S  groups  for  earthquakes  in  the  same  distance  range-  the 
frequency  range  of  P  phases  Is  lower  for  blasts  than  for  earthquakes: 
some  blasts  exhibit  well-formed  surface  waves;  and  the  complexity  of 
the  P  group  seems  to  be  a  function  of  blast  location. 

LINEMAN,  I),  and  I).  M.  CLARKE,  New  England  Seismic  Network  .Semi¬ 
annual  Tech.  Kept.  No.  3.  Com  Fact  No.  AM9(C2A)-3r.R;  W?Mon  Ob¬ 
servatory.  Weston,  Mass.,  1963. 

Instrumentation  and  daia  interpretation  problems  encountered 
In  the  course  of  research  are  discussed.  The  report  also  describes 
a  new  electronics  package  for  data  transmission  and  outlines  a  help¬ 
ful  filtering  technique.  Techniques  for  automated  data  processing  are 
presented  as  a  partial  answer  to  data  access  problems.  Sbme  inter¬ 
esting  seismic  events  are  discussed  individually,  including  a  curious 
T  phase  and  the  detection  of  a  "false  S". 


VESIAC  5547  VU 


LINEMAN,  D.  and  I).  M.  CLARKE,  New  England  Seismic  Network,  Quarterly 
Mass  l'nd.;,cSntraCt  ^  AF  IgfrnftsCWeaU  ObservaTory,  Weston, 

During  the  previous  three  quarters  of  the  contract,  the  first  two 
seismic  substations  were  completed  near  Caribou,  Milo,  and  Mile 
Maine.  A  receiving  station  at  Weston  Observatory  was  prepared  and 
data  processing  -*as  begun.  In  the  fourth  quarter,  two  nev  sites  were 
chosen,  near  Merlin.  New  Hampshire,  and  Machlas,  Maine,  completing 
the  four  substation  sties  planned.  Equipment  was  obtained  for  the  sub¬ 
stations.  the  Merlin  station  began  recording  seismic  events  and  back- 
ground  noise.  All  preparations  for  the  completion  of  the  Machias  in- 
stallat  on  in  belter  weather  have  been  made.  Programs  for  digital 
analysis  of  the  seismic  records  arc  to  be  developed,  and  there  are 
plans  for  compulations  of  crustal  velocities.  Interface  locations  md 
phase  anomalies. 
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LINEMAN,  D.  and  D,  M.  CLARKE,  New  England  Seismic  Network.  Eleventh 
Qoarterly  Rept.,  Contr.  No.  AFTi}(628)-3b«,  Weston  ObseHT,  Weston 
N.  J.,  1964.  ’ 

The  New  England  Seismic  Network  continues  to  operate  with  four 
transr.i  ttlng  substations.  Seismic  data  are  being  recorded  on  mag¬ 
netic  tape  ;.rd  sixteen  millimeter  film.  Studies  of  magnitude  are 
progressing  with  the  IBM  1620  programming  of  magnitude  deter¬ 
minations.  Detonation  times  for  explosions  have  been  acquired  for 
several  sites  throughout  the  New  England  area,  thereby  making 
accurate  velocity  determination  possible.  A  study  of  the  large  Love 
and  Rayleigh  phases  of  blasts  occurring  within  100  km  of  the  Maine 
detection  sites  has  been  made.  Being  evaluated  are  the  data  from 
three  local  earthquakes  which  occurred  in  October  1964. 

LINEMAN  D.  and  D.  M.  CLARK,  New  England  Seismic  Network  Semi¬ 
annual  Tech.  Rept.  No.  4,  ConTTHCTF  We.smn  S.  ' 

servatory,  Weston,  N.  J.,  1964. 

Described  are  the  operations  of  the  New  England  Seismic  Net¬ 
work  which  has  been  operating  on  a  continuous  basis  dSZ  this 
report  period  of  August  1963  to  February  1964.  The  areas  covered 
arc  described.  Earthquakes,  teleseisms,  quarry  blasts,  underwater 
°slons-  ;,nd  arllflcial  noise  have  been  studied.  Studies  In  source 
'  ,  *"?d  da,a  analyses,  by  hand  computation  and  the  IBM  computer 

nladc-  Subs'atlon  Instrumentation  and  operation 
.  re  described.  Included  is  a  discussion  of  methods  used  to  determine 

nZIL'n  'ff  i  f°r  l0cal  scls,nic  even's.  Also  included  is  a  dis¬ 
cussion  of  fourier  series  analysis  of  various  local  disturbances. 

LINEMAN,  D..  and  D.  M.  CLARKE,  New  England  Seismic  Network 
Semiannual  Tech.  Rept.  No.  5.  Contact  AF  19(6257^13*  Weston 
Ot)serv..  Weston,  N.  .1.,  1965. 

The  New  England  Seismic  Net  ojwrated  on  a  continuous  basis 

r„m^trrTrt  i,Tr“Xl  fnd  C0nMnuCK  10  reproduce  seismic  motion 
from  .Berlin,  New  Hampshire;  Milo,  Maine;  Caribou,  Maine;  and 

Mach  las,  Maine.  Local  earthquakes,  teleseisms,  quarry  blasts,  and 
underwater  explosions  have  been  studied.  All  four  substations  oper¬ 
ated  continuously  during  the  6  months  with  no  electronic  failures 
Each  seismometer  together  with  Its  data  transmission  system  has 
been  adjusted  to  provide  equal  response  to  weight  life  Calibration 
procedures  arc  describe*!.  A  desertion  of  events  recorded  Is  in¬ 
cluded.  The  report  includes  a  summary  of  blast  studies  recorded 
across  the  network. 


LINEMAN  D.,  and  T.  TURCOTTE.  New  England  Seismic  Network,  Semi¬ 
annual  Tech.  Kept.  No.  4.  Rept 7W.  XP1We28 )_3-,8 

Weston  Obscrv.,  Weston,  N.  .1.,  1965. 

The  first  section  presents  a  general  summary  of  the  status  of 
the  research  program  as  of  February  15.  1965.  Subsequent  sections 
of  the  report  arc  technical  summaries  of  specific  phases  of  the  pro¬ 
gram.  Included  are:  (a)  Comparison  of  1  .oc.nl  Earthquake  and  Blast 
Recordings  (included  here  are  sections  on  Detectability.  Phase 
Identification,  Local  Earthquakes);  and  (b)  Evaluation  of  Weston 
Telemeter  System. 
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VESIAC  10,282  VU 


LINEMAN,  D.,  and  T.  TURCOTTE,  New  England  Seismic  Network.  Semi¬ 
annual  Tech.  Re  pi .  No.  6,  Contract  Af li)(628)-358,  Weston  Observ 
Weston.  N.  J. ,  1965. 

The  first  section  is  a  general  summary  of  the  status  of  the  re¬ 
search  as  of  February  15,  1965.  Subsequent  sections  of  the  report 
are  technical  summaries  of  specific  phases  of  the  program,  each 
prepared  by  the  Individual  responsible  for  the  conduct  of  that  phase. 
Included  are:  (a)  Comparison  of  Local  Earthquake  and  Blast  Record¬ 
ings;  (b)  Delectabillty;  (c)  Phase  Identification;  (d)  Local  Earthquakes- 
and  (e)  Evaluation  of  Weston  Telemeter  System. 


VESIAC  13,051  VU 


LIN  KOV,  L.  M..  The  Use  of  Magnetron  Transducers  In  Seismic  Receivers 
and  Tlltmeters,”  Uchenya  Zapiskl  IGU,  Vol.  324,  pp.  147-154,  1964 
(Translated  from  Russian), ~lCohl  racTUD-78. 

In  recent  years  some  modifications  of  magnetron  converters  of 
mechanical  oscillations  Into  electrical  ones  have  been  developed  at 
the  Dept,  of  Physics  of  the  Earth’s  Crust  at  Leningrad  State  University. 
Investigations  of  magnetron  transducers  showed  the  advisability  of 
using  them  as  converting  elements  In  seismic  receivers  and  tlltmeters. 
In  this  article,  the  author  first  examines  the  principal  characteristics 
of  magnetrons.  Tills  Is  necessary  for  understanding  the  working  prin¬ 
ciple  of  magnetron  transducers.  Second,  the  author  reproduces  and 
describes  diagrams  of  magnetron  transducers. 


VESIAC  6479  VU 
AD  419  179 


LINSTROM,  L.  It.,  Analysis  of  a  Multlsensor  Seismic  Array  Technique 
Final  Rept.,  Contract  No.  AF  19(626)-388.  MeTparT'lnc..  Falls  Church 
Va.,  1963.  ’ 

A  study  of  the  application  of  digital  mulllbeam  steering  (l)lMUSl 
to  (he  outputs  of  seismometer  arrays  Is  described.  Several  other 
processing  techniques  were  Investigated  with  varying  degrees  o' 
success.  It  is  concluded  Die  DIMUS  offers  a  relatively  Inexpensive 
method  for  determining  the  a'  rival  direction  of  seismic  energy,  but 
that  it  is  not  a  good  method  for  obnlnlng  seismograms  for  visual 
analysis  with  currently  available  seismometer  arrays. 


VESIAC  18,524  VU 
AD  834  725 


LINTZ,  P.  R.,  An  Analysis  of  a  Technique  for  the  Generation  of  High  Reso 
lutlon  Wavenumber  Spectra,  Sci.  Rept.,  Itept.  No-TTfCCcmFract  W" 
6702,  F33657-68C-59-i!\  Teledyne  Indust.,  Inc.,  Alexandria.  Va.,  1968 

In  this  re|Kirt,  we  discuss  a  method  of  obtaining  a  high- resolution 
wavenumber  spectrum  of  time  series  data  obtained  from  a  seismic 
array.  We  derive  t lie  theoretical  high- resolution  wavenumber  spec¬ 
trum  of  I  Kit  li  a  single  plane-wave  event  and  an  event  made  up  of  the 
sum  of  two  plane  waves  of  different  amplitudes.  We  then  process  the 
two  theoretical  events  and  analyze  the  results.  The  plane  waves  for 
both  events  are  simulated  by  impulses,  with  time  delays  between 
sensors  chosen  to  simulate  move  out  across  the  array.  We  also  pro¬ 
cess  the  LONG  SHOT  event. 
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VESIAC  19,919  VU 
AD  861  773 


VESIAC  16,059  VU 


VESLAC  17,991  VU 
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L1NTZ,  P.  R.,  Principles  of  Wiener  Auto-Adaptive  Filtering,  Scl.  Rept., 
Rept.  No.  224,  Contract  VT/6702,  F33657-68C-0945,  Teledyne,  Inc., 
Alexandria,  Va.,  1968 

This  report  discusses  various  techniques  of  designing  auto- 
adaptive  filters,  and  the  application  of  one  particular  technique  to 
two  teleseisms.  This  report  also  discusses  the  calculation  of  running 
correlation  functions  using  a  moving  time  window,  and  iterative 
solutions  to  the  multi-channel  normal  equations.  A  program  listing 
is  included  which  will  calculate  an  auto-adaptive  multichannel  filter 
by  the  use  of  running  correlation  functions  and  the  method  of  steepest 
descent. 


L1NTZ,  P.  R.,  Rayleigh  Mode  Synthesis  and  Analysis  at  a  Typical  Vertical 
Array  Site,  Sci.  Rept.,  Rept.  No.  235,  Contract  VT/9706.  F33657-69C- 
Od  13,  Teledyne  Indust.,  Inc.,  Alexandria,  Va.,  1969 

To  aid  in  the  identification  of  Rayleigh  modes  recorded  in  vertical 
arrays,  a  catalog  is  presented  of  power  spectra,  spectral  ratios,  fre¬ 
quency-wavenumber  spectra,  impulse  seismogram  patterns,  and  3- 
dimensional  plots  of  depth-frequency  amplitude.  Results  for  the  Ray¬ 
leigh  fundamental  and  sixteen  higher  modes  are  based  on  a  Canadian 
Shield  model  consisting  of  plane-parallel  homogeneous  layers. 


L1NTZ,  P.  R.,  and  G.  C.  BURRELL,  Design  of  Signal- Extract  ion  Filters 
Using  Local  Signal  and  Noise,  Array  Research  Special  Rept.  No.  20, 
Contract:  VT/4053,  AF  33(657 )- 12747,  Texas  lnstr.,  Inc.,  Dallas, 
Texas  1967. 

This  report  discusses  the  use  of  "Multichannel  filters  designed 
from  local  signal  and  local  noise  in  order  to  overcome  the  problem 
of  gain  inequali/.ation.  Included  in  this  study  is  an  analysis  of  the 
filtered  outputs  of  several  teleseisms  and  quarry  blasts  in  order  to 
deteimlne  whether  the  signal  rejection  noted  in  a  previously  developed 
filter  was  'iuc  to  gain  inequalities.  Also  included  is  an  investigation 
of  the  us*.  of  various  array  geometries  in  the  design  of  multichannel 
filters. 


L1NTZ,  P.  R.,  D.  W.  McCOWAN,  High- Resolution  Frequer.cy-Wavenumber 
Spectra,  Set.  Rept.  No.  206,  Contract  VT/6702,  F336$7-67C-1313, 
Tcledyne,  Inc.,  Alexandria,  Va„  1968. 

In  this  report  the  method  of  hlgh-resolution  spectral  analysis  has 
been  applied  to  one-  and  two-dimensional  wavenumber  spectra.  In  this 
meth  ,d  a  prediction  operator  is  used  to  extend  the  length  of  the  spatial 
correlation  functions  in  order  to  obtain  higher  resolution  of  the  resulting 
spectra  in  waverumber  space.  A  theoretical  description  of  the  method, 
its  procedures,  and  its  relation  to  ordinary  wavenumber  spectra  is 
given. 


LINV1LLE,  A.  F.,  Matched  Filtering  Studies,  Special  Rept.  No.  4,  Statistical 
Discrimination,  Contract  VT  (57(52,  F33657^TftC-£>3lj ,  Texas  Inst.,  Inc., 
Dallas,  Texas,  1970 
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VESIAC  20,462  VU 


VESIAC  20,458  VU 


VESIAC  18,515  VU 
AD  672  284 


VESIAC  19,826  VU 
AD  859  704 


Two  types  of  matched  filters  are  investigated.  Master-event 
matched  filtering  is  applied  to  a  group  of  12  events  occuring  in  the 
same  source  region  and  recorded  at  LASA.  An  iterative  chirp  filtering 
technique  is  used  to  determine  optimum  chirp  length  and  detection 
time  window  placement  for  Rayleigh  waves  from  different  source 
regions.  Iterative  chirp  filtering  is  applied  to  95  events  recorded  at 
LASA  and  12  events  recorded  at  ALPA  and  different  source  regions 
are  compared  in  terms  of  group  velocity  and  the  complexity  of  the 
chirp  filtered  outputs.  The  peak  of  the  chirp  filtered  output  is  used 
to  compute  a  statistic  which  is  a  measure  of  the  surface  wave  excita¬ 
tion. 


LINVILLE,  A.  F.,  Results  of  Literature  Search  Comparing  the  Seismic 
Effects  of  Chemical  and  Nuclear  Explosions,  Special  Rept.  No.  2, 
Contract  VT/0702,  F336D7 -70C-03 1 1 ,  Texas  Inst.,  Inc.,  Dallas,  Texas, 
1970 


The  purpose  of  this  literature  survey  was  to  compare  seismic 
characteristics  of  underground  chemical  and  nuclear  explosions  as 
observed  at  teleseismlc  distances.  No  significant  quantitative  data 
to  effect  a  comparison  was  found  in  the  literature,  primarily  because 
most  underground  chemical  explosions  have  been  small  (compared 
to  nuclear  explosions)  and  are  not  well  recorded  at  teloseismic  dis¬ 
tances. 


LINVILLE,  A.  F.,  T.  W.  HARLEY,  R.  D.  BAUER,  ami  J.  G.  MCDERMOTT, 
ot  al..  Preliminary  Analysis  Report,  Aleutian  Islands  Experiment, 
Ocean-Bottom  Seismographlc  Experiments,  Contract  VT'7704,  F33657- 
67C-1341,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1968 

A  preliminary  model  of  the  crustal  structure  across  the  Aleutian 
Ridge  in  the  vicinity  of  Amchltka  is  presented.  Data  from  two  inline- 
reversed  refraction  profiles  utilizing  stiot  and  Ocean-Bottom  Seismo¬ 
graph  arrays  along  a  northeast-southwest  line  through  Amchitka  were 
used  to  determine  the  structure.  The  analysis  was  limited  to  first- 
arrival  data,  most  of  which  was  Moho- refracted;  however,  some 
upper-crust  refractors  were  identified  immediately  beneath  Amchitka. 


LINVILLE,  A.  F.,  R.  F.  HOWARD,  G.  D.  MCNEELY,  and  T.  W.  HARLEY. 
Signal  and  Noise  Analysis  Report,  Aleutian  Islands  Experiment,  Ocean - 
Bottom  Selsmographic  Experiments.  Special  Kept..  Contract  Vt/77CT4.~ 
F^3657-67C- 1341,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1968 

Aleutian  Islands  signal  and  noise  data  were  analyzed  to  determine 
the  teleseismlc  recording  capability  of  the  Ocean- Bottom  Seismograph 
(OBS).  From  this  analysis  it  was  concluded  that  both  noise  and  signal 
levels  vary  with  OBS  location,  and  the  lowest  noise  sites  are  in  deep 
water  far  from  land.  The  noise  spectrum  is  sharply  peaked  at  1  Hz; 
as  the  frequency  increases  to  2  Hz,  the  levels  are  down  10  to  20  db. 
Thus,  ocean-bottom  seismographs  ran  perceive  higher-frequency 
events  no  to  a  full  magnitude  better  than  they  can  perceive  1-llz  events 
(important  in  delecting  explosive  events  at  telesoismic  distances). 

OBS  perceptibility  is  quite  variable  at  1  Hz  because  of  the  variability 
of  signal  level  with  location  and  noise  level  with  location  and  time. 
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It  appears  that  events  of  magnitude  5.0  or  greater  can  be  detected  by 
at  least  some  of  the  OBS  stations,  provided  that  the  events  are  40° 
or  less  from  the  array.  Events  of  magnitude  6.0  or  greater  usually 
can  be  detected  at  all  epicentral  distances.  The  noise  field  determines 
the  type  of  processing  which  can  be  used. 


LONG,  L.  T.,  Transmission  and  Attenuation  of  the  Primary  Seismic  Wave 
A  =  100  to  ouu  nm,  (Thesis).  Contract  AF  49(fi.4ft). 

Univ.,  Corvallis,  Oregon,  1968. 

The  first  arrivals  from  the  GNOME  and  SHOAL  nuclear  explosions 
were  anlayzed  to  show  the  important  effects  of  such  factors  as  the 
nature  of  the  source,  exponential  attenuation,  crustal  structure  type 
of  wave  propagation,  recording  site  geology  and  instrument  response 


LYON,  R.  H^,  VISTA  Semi-Annual  Report  No.  2,  Technical  Summary 
Report  Covering  1  July  196b  to  31  December  1965.  ConTFacTNPiir- 
4714(uuj,  Bolt,  Beranek,  iL-  Newman,  Inc.,  Cambridge,  Mass.,  1966. 


This  report  reviews  progress  toward  the  development  of  a  tele- 
seismic  method  of  detecting  underground  nuclear  explosions.  This 
progress  is  shown  as  (1)  the  development  of  decision  procedures 
which  make  possible  the  classification  of  unknown  events  based  on 
measures  describing  a  number  of  known  events  of  two  classes,  and 
(  )  the  development  of  a  number  of  measures  potentiaiiy  useful  for 
the  detection  and  classification  of  teieseismic  signals. 


MACKl  U;’ \  iV,ar  i?tions  Duc  t0  Multiple  Arrivals  at  LASA,  Contract 
AF-AFOSR-4 14-67,  Southern  Methodist  Univ.”  Dallas,  Texas,  1968. 


This  report  shows  that  amplitude  distributions,  expressed  as  a 
function  of  frequency,  are  highly  repeatable  for  a  given  source 
location.  A  mechanism  is  introduced  which  appears  to  explain  all 
the  amplitude  variations  both  within  a  particular  subarrav  and  between 
subarrays . 


MAC5.  'J'.’  Studies  jn  a  Deep  Hole  with  a  Controlled  Wave  Seismocranh 

TH  G4-S8,  Contract  VT.  1139,  AF  33(b00)-43369,  Geotech.  Corp - 

Garland,  Texas,  1964.  1  ’ 


The  possibility  of  a  frequency-dependent  coupling,  in  the  range 
2.5-20  cps,  between  a  deep-hole  casing  and  the  surrounding  medium 
vsas  studied  experimentally.  The  source  used  was  a  Continental  Oii 
Company  VII3UOSE1S"  vibrator  and  the  receiver  was  a  Geotechnical 
Corporation  deep-hoie  seismometer  which  is  used  in  the  VELA- 
UNIFORM  Deep-llole  Program.  Smooth  amplitude  variation  with 
depth  and  constant  pulse  width  indicate  that  the  coupling  does  not 
vary  and  that  all  of  the  measured  attenuation  can  be  explained  by 
normal  propagation  phenomena.  On  this  assumption,  a  value  for  1  Q 
of  20  x  10-3  is  derived  over  1852  m  (6077  ft)  of  fairly  uniform  sandy 
shales. 
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MAC  KENZIE,  G.  S.,  Stationary  and  Non-stationary  Ground  Movements  at 
Frequencies  from  1  to  200  Millicycles  per  Second  (TLESIS),  Contract 
AF  4^(638)- 1388,  Univ,  of  Calif.,  La  Jolla,  Calif.,  1965. 

VES1AC  11,828  VU  To  study  the  phenomena  grouped  under  stationary  and  non-sta¬ 

tionary  ground  movements,  the  author  has  recorded  and  analyzed, 
with  a  digital  computer,  such  phenomena  as  ground  velocity,  atmo¬ 
spheric  pressure  and  ocean  wave  height.  The  stationary  and  non- 
stationary  portions  of  the  record  have  been  analyzed  by  different  tech¬ 
niques.  Characteristic  of  microseisms  measured  near  San  Diego, 
California,  are  discussed.  In  addition,  measurements  of  earth  noise 
have  been  extended  to  frequencies  as  low  as  a  few  mcps.  Discussed 
is  the  ground  motion  below  40  mcps.  "Spectral  maps”  representing 
non-stationary  signals  are  described;  a  computational  echnique  for 
detection  and  elimination  of  transients  occurring  in  otherwise  "sta¬ 
tionary”  seismic  records  is  given. 


MANAKHOV,  F.  I.,  "The  Angles  of  Emergence  of  Longitudinal  Seismic 

Waves  in  the  Region  of  South  Sakhalin,"  Trudy  Geofiz.  Inst.,  A.  N,,  SSSR, 
No.  36,  pp.  15-24,  Undated,  (Translated  from  Russian),  Contract  DA-  ~ 
49-083  QSA  -3137. 

VES1AC  18,159  VU  In  this  paper  are  contained  the  results  of  experimental  observa¬ 

tions  on  the  emergence  angles  of  seismic  longitudinal  waves  in  the 
region  of  South-Sakhalin  at  the  South -Sakhalin  seismic  station. 

MANGHNANI,  M.  H.,  E.  SCHRE1BER,  and  N.  SOGA,  Use  of  Ultrasonic  Inter¬ 
ferometry  Technique  for  Studying  Elastic  Properties  of  Rocks,  Contract 
AF  49(638)- 1355,  Lament  Geological  Observ.,  Columbia  Univ,,  Palisades, 
New  York,  1967. 

VESIAC  16,505  VU  This  report  presents  data  concerning  the  elastic  properties  of  a 

specimen  of  obsidian  taken  by  the  pulse  superposition  method,  and  is 
the  first  example  of  its  successful  application  to  a  natural  rock  ma¬ 
terial. 


MANNING,  .1.  E.,  M.  C  G1UGNETT1,  and  P.  R.  MILES,  An  Application  of 
Statistical  Classification  Procedures  to  Teleseismic  Event  Classifica¬ 
tion,  Final  Report,  1  January  1965  to  30  April  1966,  Contract  NOnr 
47 14(00),  Doll,  Beranek  &  Newman,  Inc,,  Cambridge,  Mass.,  1966, 

VESIAC  14,963  VU  Two  statistical  classification  procedures  are  applied  to  the  prob¬ 

lem  of  classifying  teleseismic  events.  The  first  is  the  well  known 
maximum  likelihood  procedure  that  has  often  been  used  in  pattern 
recognition  problems.  The  second  was  developed  during  the  course 
of  this  project.  This  procedure  differs  from  the  first  in  that  it  uses 
the  abilities  of  a  human  operator  to  analyze  data  visually.  The  perfor¬ 
mance  of  each  of  these  two  procedures  it;  promising  for  the  teleseis¬ 
mic  classification  problem.  For  a  particular  choice  of  measurer,  the 
complete  set  of  19  shallow  earthquakes  and  19  underground  nuclear 
explosions  are  classified  correctly.  Too  few  events  are  used  in  eval¬ 
uating  the  procedures  to  allow  a  further  conclusion.  Criteria  used  to 
describe  the  signals  are  discussed. 
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MANNING,  J  E.,  and  R.  H.  LYON,  VISTA  Semiannual  Report  No.  1,  Tech. 
Summ.  Rept.,  Report  No.  1313,  Contract  NOnr  4714(00),  Bolt,  Beranek 
&  Newman,  Inc.,  Cambridge,  Mass.,  1965. 

A  summary  of  research  at  Bolt,  Beranek  and  Newman  on  the 
detection  of  underground  nuclear  explosions  is  presented.  The  re- 

aretto°VerS  ^  firSt  ^  months  of  the  Proiect  effort.  The  main  goals 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 


seismic  signals  from  nuclear 


Obtain  relevant  data  on 
events; 

Select  a  subset  of  representative  events  to  reduce  the  mass 
of  data; 

Determine  preliminary  criteria  for  classification; 

Derive  criteria  from  the  signals  recorded  and  develop  com¬ 
puter  techniques  for  evaluation  of  the  criteria  derived; 
Establish  a  decision  procedure  in  which  the  data  are  catego¬ 
rized  into  relevant  events;  and 

Perform  tests  of  the  discrimination  process  using  new  sets 
of  data  to  determine  how  well  the  system  permits  classifies- 
tion  of  detected  events. 


MANSFIELD.  R.  H.^J.  F.  EVERNDEN,  Ixmg  Range  Seismic  Data  from  the 
Lake_Supenor  Seismic  Experiment.  Tech.  Report  VU-66~-r,  Contract: 
Agency  Document,  AFTAC,  VELA  Seis.  Center,  Washington,  D.  C.,  1966. 

As  part  of  a  planned  subcrustal  experiment,  three  series  of  chem- 

the  van|ine  ln  SiZG  from  1/8  t0  10  tnns-  were  detonated  on 

10L  M  h-*6  SuPerior  during  July  1963  and  July  and  October 
1964.  Many  of  these  explosions  were  detected  at  distances  of  approx¬ 
imately  500  to  2500  kilometers  during  routine  daily  recording  opera¬ 
tions  at  a  number  of  mobile  LRSM  van  stations,  at  five  experimental 
seismic  observatories,  and  at  several  scattered  deep-well  installations 
all  operated  as  a  part  of  VELA-UNIFORM  research  program  under  the 
technical  direction  of  the  Air  Force  Technical  Applications  Center. 

This  report  summarizes  the  types  of  data  recorded,  presents  typical 
measurements,  and  discusses  some  of  the  resulting  conclusions 


MAR™-  '!•;  Time  and  Frequency  Characteristics  of  an  Acoustic  Signal 
Reflected  from  a  Rough  Boundary,  Res.  Paper,  Rept.  No.  P243,  Contract 
SD-oO,  Inst,  for  Defense  Analysis,  Washington,  D.  C.,  1966 

This  paper  contains  an  analysis  for  determining  the  time  of  arrival 
and  doppler  frequency  characteristics  of  a  pulse  transmitted  to  a  tar¬ 
get  by  reflection  from  a  not-too-rough  surface  such  as  the  sea  bottom 
and  gives  numerical  values  for  a  typical  sonar  application.  The  anal- 
ysis  may  be  important  in  sonar  signal  processing  associated  with  one¬ 
way  or  round-trip  transmission  and  in  the  interpretation  of  data  from 
marine  geophysical  surveys;  it  may  in  addition  have  application  to 
propagation  of  electro-mechanical  waves  by  ionospheric  refraction 


MARTIN,  W.B.,  JR.,  Subarray  E3  Expansion.  Final  Report,  Rept.  No.  ESD- 
TR-G8-26,  Contract  AF  19(6281-5167,  Philco-Ford  Corp.,  Billings 
Montana,  1968  ' 
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An  expansion  and  reconfiguration  of  a  Montana  LASA  subarray 
was  performed  during  the  period  October  -  December  1966.  A  de¬ 
scription  of  the  construction  and  installation  of  that  subarray  is  pre¬ 
sented.  The  evaluation  of  the  array  is  reserved  for  a  subsequent 
report. 


MARTINEK,  J.,  and  H.  P.  THIELMAN,  A  Circle  Theorem  Related  to  Pure 
Bending  of  a  Circular  Elastically  Supported  Thin  Plate,  Contract  No. 
VT/2037,  AF  33(657)-7427,  United  EleetroDynamics,  Inc.,  Pasadena, 
Calif.,  1963. 

A  circle  theorem  is  established  giving  the  displacement  field  of 
an  elastically  supported  thin,  circular  plate  in  pure  bending  due  to  an 
arbitrary  distribution  of  forces.  The  displacements  in  the  plate  are 
derived  in  terms  of  the  displacement  due  to  the  same  distribution  of 
forces  in  the  infinite  thin  plate. 


MARTINEK,  J.,  and  H.  P.  THIELMAN,  Effects  of  an  Elastic  Spherical 
Layer  and  a  Liquid  Core  on  the  Propagation  of  SH  Waves,  SDL  Rept. 
No.  115,  Contract  33(657)-12447,  VT/2037  (AFTAC),  United  Electro- 
Dynamics,  Inc.,  Alexandria,  Va.,  1965. 

For  a  model  consisting  of  a  single  spherical  elastic  layer  which 
surrounds  a  liquid  core,  we  consider  two  SH  sources  located  inside 
the  elastic  layer,  such  that  the  field  created  by  the  potential  due  to 
the  sources  is  axial  symmetric  and  steady  state.  Thus,  the  sources 
are  assumed  in  a  form  which  assures  equilibrium  of  the  elastic- 
fluid  configuration  at  all  times.  The  effect  of  gravity  is  neglected. 
The  object  of  this  study  is  to  find  ultimately,  the  effect  of  diffraction 
on  the  waves  appearing  on  the  free  surface  of  the  layer. 


MARTINEK,  J,  and  H.  P.  THIELMAN,  Laurent  Type  of  Expansion  and 
General  Radiation  Conditions  Related  to  Solutions  of  the  Reduced 
Wave  Equation,  Contract  No.  VT/2037,  AF  33(657)- 12447.  United 
EleetroDynamics,  Inc.,  Pasadena,  Calif.,  1964. 

In  this  paper,  we  derive  a  series  expansion  of  the  Laurent  type 
which  is  the  three-dimensional  counterpart  of  a  result  obtained  by 
Reichardt  (1960)  for  two  dimensions.  With  the  aid  of  this  expansion 
we  find  the  radiation  conditions  valid  for  arbitrary  complex  fre¬ 
quencies  k.  For  these  conditions,  it  is  then  possible  to  give  a  proof 
■  that  the  eigenf  requencies  for  the  first  and  second  boundary  value 
problems  are  always  damped.  The  solution  to  the  first  boundary 
value  problem  and  its  uniqueness  proof  in  case  Green's  function 
exists  are  given. 


MARTINEK,  J.,  and  H.  P.  THIELMAN,  New  Solutions  of  the  Laplace 

Equation  in  Spherical  Coordinates,  Contr.  No,  VT  '2037,  AF  33(6571- 
12447,  United  EleetroDynamics,  Inc.,  Pasadena,  Calif.,  1964. 

To  predict  some  of  the  expected  waveforms  of  earthquakes, 
there  have  been  several  recent  attempts  to  solve  the  scalar  wave 
equation  in  a  spherical  earth.  In  general,  it  is  difficult  to  solve 
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boundary  value  problems  of  this  type.  Gilbert  gave  a  method  for 
constructing  new  solut  ons  to  the  wave  equation  by  means  of  har¬ 
monic  functions  in  three  dimensions.  To  facilitate  the  use  of  this 
method  for  solving  the  above  type  of  boundary  value  problem,  a  new 
method  is  derived  in  this  paper  to  increase  the  set  of  available 
harmonic  functions  required  in  Gilbert's  procedure,  thereby  increasing 
the  set  of  available  solutions  to  the  wave  equation.  This  development 
shows  a  purely  mathematical  link  between  several  basic  equations 
of  physical  origin. 


VESLAC  17,630  VU 
AD  823  043 


MASS.  INST.  OF  TECH.  (STAFF),  Large  Aperture  Seismic  Arrav 
fgr  Seismic  Discrimination,  Sci.  Rept.,  Contract:  Agency  Doc 
Mass.  Inst,  of  Tech.,  Lincoln  Labs.,  Lexington,  Mass.,  1965 


(LAS A) 
ument , 


The  design  and  general  characteristics  of  the  Montana  LASA  are 
described  in  the  light  of  its  potential  for  seismic  discrimination. 


VESIAC  9557  VU 
AD  455  743 


MASS.  INST,  Of  TECH.  (STAFF),  Seismic  Discrimination,  Semi¬ 
annual  Tech.  Summ.,  ESD-TDR-~6?-593,  Contract  AF‘19(628)- 
500,  Mass.  Inst,  of  Tech.,  Lincoln  Labs.,  Lexington,  Mass., 

1964, 

This  report  covers  Lincoln  Laboratory’s  work  for  Advanced  Re- 
Pr°jects  Agency  on  the  seismic  discrimination  problem 
(VELA  UNIFORM)  for  the  period  1  July  to  31  December  1964.  The 
major  effort  during  this  period  has  been  planning  and  initial  imple¬ 
mentation  of  telemetry  and  signal  processing  for  the  Large  Aperture 
Seismic  Array,  a  200  km  525  sensor  array  for  nuclear  test  surveil- 
lance  being  installed  in  Montana.  The  configuration,  analog-to-digital 
conversion,  telemetry,  and  data  recording  for  this  system  are  de- 
scribed  in  this  report.  Also  described  is  the  work  that  has  continued 
with  data  from  the  Tonto  Forest  Soismological  Observatory  (TFSO) 
the  reformulating  of  the  maximum-likelihood  array  processing  theory 
and  a  summary  of  the  dissertation  of  J.  L.  Holsm^-er. 


VESIAC  11,993 


MASS.INST.  OF  TECH.  (STAFF),  Seismic  Discrimination.  Rent.  No.  Fsn. 
TDIl-65-263,  Contract  AF  19(628)  5167,  Lincoln  LabsT,  Lexington 
Mass.,  1965.  ’ 


This  report  covers  Lincoln  Laboratory's  work  for  the  Advanced 
Research  Projects  Agency  on  the  seismic  discrimination  problem 
(Vela  Uniform)  for  the  period  1  January  to  30  June  1965. 

The  engineering  of  the  Large  Aperture  Seismic  Array  is  virtually 
complete  and  is  discussed  in  some  detail  in  this  report.  Supporting  ' 
investigations  of  automatic  detection  and  location  of  seismic  events 
are  described,  as  well  as  digital  processing  array  outputs. 


VESIAC  20,291  VU 
AD  872  C58 


MASSE,  R.  P.,  Analysis  of  Seismic  Events  as  Recorded  on  Doth  Wide  Band 
Long  Period  and  Standard  Vela  Long  Period  Seismograph  Systems.  Sci 
Rept.,  Rept.  No.  260,Tontract  VT '0706.  F33657-70C-0?'4l  Teledvne- 
Geotech.,  Alexandria.  Va.,  1970 

Analysis  of  seismic  signals  recorded  on  both  the  standard  long 
period  and  the  wide  band  long  period  seismograph  systems  at  TFO 
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revealed  that  these  systems  yield  equivalent  information  concerning 
long  period  energy  in  the  signals.  The  Rayleigh  wave  energy  at 
periods  greater  than  sixty  seconds,  was  determined  to  originate  almost 
entirely  from  events  with  epicenters  near  oceanic  trenches  or  oceanic 
ridges. 


VESIAC  20,398  VU 
AD  874  843 


MASSE,  R.  P.,  D.  M.  CLARK,  and  H.  J.  MECKLENBURG,  Analysis  of 
Long  Period  Seismic  Signals  and  Noise  Recorded  at  LASA.  TFO  "and 
UBO,  Sci.  Rept.,  Rept.  No.  254,  Contract  VT '1)706,  F33?5T-70C-l9Tl 
Teledyne -Geotech,  Alexandria,  Va.,  1970 

Long  period  signals  recorded  at  the  seismic  arrays  UBO,  TFO 
and  LASA  were  analyzed  to  determine  the  fundamental  mode  Rayleigh 
wave  dispersion  curves  for  paths  from  different  source  areas  to  each 
of  the  arrays.  These  paths  are  mixed  continental  and  oceanic,  and 
the  dispersion  curves  calculated  fall  within  the  range  between  the 
average  dispersion  for  a  pure  continental  path  and  that  for  a  pure 
oceanic  path.  Analysis  of  the  long  period  noise  (15  to  50  seconds) 
recorded  at  each  array  shows  the  rms  value  to  be  in  Jhe  8  to  20  mu 
range.  Simple  beamforming  gives  approximately  N1  2db  reduction 
in  i  oi.se  at  all  arrays.  Using  a  group  velocity  of  3.5  km/sec  results 
in  signal  loss  for  some  events  in  the  LASA  beams. 


VESIAC  19,031  VU 
AD  842  357 


MASSE,  R.  P.,  R.  SIMONS,  H.  S.  TRAVIS,  and  R.  A.  WEISBRICH,  Effects 
of  Upper  Crust  in  the  Llano  Uplift  Region  on  Telescismic  P  waves 
Tech.  Data  Rept.,  Rept.  No.  TR  68-26,  ContracTVT/8703.  F3765T-’ 
68C-0734,  Teledyne  Indust.,  Inc.,  Geotech  Div.,  Garland  Texas 
1968  ’ 

A  seismic  investigation  was  performed  in  the  Llano  Uplift  area 
in  central  Texas  to  study  the  effects  of  the  sedimentary  layers  on 
teleseismic  P  waves.  Five  LRS*'!  short-period  portable  systems 
were  operated  along  a  geological  profile  in  which  the  sedimentary 
section  decreases  gradually  in  thickness  from  about  12,000  feet  to 
zero  feet  at  the  granite  outcrop.  The  spectral  response  of  the  sedi¬ 
mentary  layers  beneath  each  of  the  seismic  station  sites  was  com¬ 
puted  from  known  values  of  velocity  and  density. 


VESIAC  14,627  VU 


MA  FTABONI,  P.,  and  E.  SCIIRE1BER,  A  Variable  Air  Transformer  for 
Impedance  Matching,  Contract  AF  48(6  38)- 13  5  57  Lament  Geol.  Observ., 
Columbia  Univ.,  Palisades,  N.  Y.,  1966. 

In  the  extremely  precise  ultrasonic  interferometry  technique  for 
measuring  sound  velocity,  proper  impedance  matching  is  crucial  to 
obtain  satisfactory  results.  The  wide  range  of  transducer  frequen¬ 
cies  (10  to  60  (mc/s))  for  both  compressional  and  shear  vibrational 
modes  makes  it  necessary  to  match  impedances  over  very  wide 
limits.  The  authors  have  designed  a  device  which  permits  impedance 
matching  over  a  wide  range  of  operating  conditions  simply  and  quickly. 
It  is  an  air  transformer  in  which  the  primary  and  secondary  are  both 
continuously  variable  and  operated  similarly  to  tuning  stubs,  and  it 
should  prove  useful  in  those  applications  where  flexibility  in  impedance 
matching  is  required. 
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MATUMOTO,  T  ,  ml  It.  A.  PAOn  Jr  ,  Micro  Aflrr.».Kh*  in 

AU*h*  «4  34  K»ft>i  nitL~W»ni>TMfwi  JTliiiiWwi 

•M  Urw#i*l  V.W  Ui#«  i*  iN  K*«*i  r*«t*ii«l#TTVW»  Wimim  Kufd 
XnHIHT-  W  *wi  XT  (IfWlVHtS.  T*m«nt 

(WT  c**M>f*  ,  r-Nmwj  imiv„  s  v.,  lies 

r  lk»t*g  IN'  err# I  AUiii  earthquake  el  31  March  1904  (GMT), 
M>t»m«V*ioU  (reel  IN  UmM  Get. laical  ONerva'^ry  Initialed  a 
f»eM  (*f  ^ratn  lo  study  lh#  microseUmictly  associated  *ith  a  major 
aftrrsbork  sequent  ,  A*  on*  |*a*e  el  IN  jw egram,  a  fear  hundred 
mlcr  *hnrk*  «tr»  recorded  within  a  four-day  interval  in  July  1904 
by  l*o  lr  (partite  array*  el  hlgh-gats,  high-frequency  seismograph* 
situated  on  IN  Krnal  IVnln»ula  Me*l  of  IN  341  mlcroahock*  (or 
•bleb  hypocenters  were  d#lrrmln#d  are  Interpreted  aa  micro  aflrr- 
shark*  lhal  occurred  la  IN  uplifted  tectonic  block  -that  l*.  in  IN 
tVtace  William  Sound  Region,  and  caalern  Kmat  Prnlnsuta.  Several 
aubcruMal  mkrroahocka,  located  beneath  IN  Cm*  Inlet  lowland*  and 
weatern  Kenai  IVninaula,  are  diacuaaed. 


MC  CAMV,  K.,  Research  three  led  Toward  IN  line  of  I  ons  and  Intermediate 
Period  Seismic  Waves  lor  ike  Bent  Miration  of  Rrismir  Rnirrc*,  final 
Set.,  1  Xucuftl  19*4  lo  31  July  T968,  Itepl.  No.  AfCIU^SI-OSST.  Con- 
tract  \K  19(624)  4082,  tamoni  Geel.  Obaerv.,  Columbia  Univ„  Pali¬ 
sades,  N.  V..  1968 

In  IN  period  covered  try  thin  report,  lament  Geological  Otiwr- 
vaiory  ha  a  made  alimlf  leant  advance*  toward*  the  u*e  of  long  and 
inlermedlale  period  aeiamic  uavea  for  the  Identification  of  nelnmlr 
Mturce*.  Our  Increaaed  underalandlng  of  many  feature*  of  the  netnmo- 
cram  ha*  enhanced  ila  utility  tn  detecting  and  Identifying  small  seismic 
event*.  TN  recently  elated  principle*  of  global  tectonic*  have  shed 
new  light  on  tN  problem*  of  world  aetamlcity,  nource  mechanlnm* 
and  IN  location  o!  aeicmlc  event*. 


MC  CONNELL,  R.  K.  and  G.  II.  MC  TAGGART-COWAN,  Crustal  Seismic 
Refraction  Profile*.  Contract  No.  AF  l9(628)-222,  Unlv,  of  Toronto, 
Toronto,  CanadaTT903, 

This  compilation  of  seismic  refraction  profiles  Includes,  for  each 
point  on  tN  earth  where  a  determination  was  available,  location,  sum¬ 
mary  of  seismic  results,  topographic  and  physiographic  characteristics, 
a  reference  for  the  full  Interpretation,  and,  where  available,  informa¬ 
tion  on  gravity  anomalies.  The  combination  of  thicknesses  and  veloc¬ 
ities  used  In  Reinhart's  1961  compilation  wan  chosen.  Provision  Is 
made  for  up  to  eight  distinct  crustal  layers  at  each  point  (excluding 
IN  water  where  the  solid  surface  lies  below  the  eoa  level)  and  a  veloc¬ 
ity  for  the  upper  mantle  material  (which  Is  assumed  to  extend  to  an 
Infinite  depth  with  constant  velocity).  Only  publications  which  promised 
deep  seismic  profiles  were  Investigated. 


MC  COWAN,  D.  W„  Design  and  Evaluation  of  Certain  Multichannel 
Filters,  Sci.  WepT.  No.  "’M,  ConfracT  ~  “  *" 

Telcdyne,  Inc.,  Alexandria,  Va.,  1968. 


The  theory  of  optimum  least -squares  multichannel  filters  Is  de¬ 
veloped  from  the  definitions  of  correlation  functions  and  power  spec- 
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lr».  Pour  type*  of  these  optimum  processor*  were  applied  to  an 
Aleutian  earthquake  recorded  by  part  of  the  Montana  LASA  and  the 
remit*  evaluated.  Several  other  topic*  arc  dlscuAHed  from  a  theoret¬ 
ical  point  of  view;  theae  If  chide  eat  i  mat  Ion  tf  power  spectral  density 
function*,  frequency-wave  number  spectra,  and  certain  coherence 
function*. 


Mf  (  OWAN,  D.  W.,  Digital  Computer  Program*  for  the  DcMgn  and  Eval- 
y_u **  l_chann* 1  n1^".  Scf71TepOfor2Ig:  TonTra  Jt  'Vni702, 
F3J857-87C- 131 T,  Tolcdyne,  Inc.,  Alexandria,  Va,,  1968. 


Thl*  report  ll*t*  program  write-ups  for  the  multichannel  filter 
program  *et  written  under  the  multichannel  filter  project  here  at  the 
SDL.  All  of  these  programs  were  verified  using  these  wrlti  -ups  which 
are  no-  ns  free  from  errors  as  possible, 


MC  COWAN,  O.  W.,  Finite  Fourier  Transform  Theory  and  Its  Application 
to  the  Computat(on~6T £onvolutionB(~£orreIatlons.  and  Spectra.  SCI. 
Kept.  No.  168,  Contract ' VT/6702 ,  A F  o3T6 b7 )-  16ft  19,  Tcfcayne  Indus 
fnc.,  Earth  Sciences  Dlv.,  Alexandria,  Va.,  1966, 


The  theory  of  finite  Fourier  transforms  is  developed  from  the 
definitions  of  infinite  transforms  and  applied  to  the  computation  of 
convolutions,  correlations,  and  power  spectra.  Detailed  procedures 
for  these  computations  are  given,  including  listings  and  writeups  of 
FORTRAN  subroutines. 


MC  COWAN,  D.  W.,  and  E.  A.  FLINN,  Hyperfine  Ueamstecring  Using  a 
Signal  Crosscorrelatton  Technique,  Sci  kept.  No.  213,  Contract 
VT/67t)2,  F33657-67C- 1313,  Teledyne,  Inc.,  Alexandria,  Va.,  1968. 

A  method  is  developed  to  eliminate  automatically  the  loss  in  sig¬ 
nal  amplitude  of  LASA  phased  sums  with  travei-time  anomaly  correc¬ 
tions  due  to  small  mis-alignm«nts  in  the  signal  arrivals.  This  method 
is  a  hyper-fine  or  vernier  adjustment  of  the  trace  alignments.  A  math¬ 
ematical  description  of  the  procedure  and  its  errors  is  given.  Three 
events  with  different  signal-to-noise  ratios  recorded  by  11  LASA  sub¬ 
arrays  were  chosen  as  examples  of  the  method. 


MC  COV,  D.  S.,  An  Analysis  of  Factors  Limiting  Seismic  Detector  Sen¬ 
sitivity,  Contr.  No.  AF  49(638)- 1080,  Radio  Corp. "of  America,  Prince¬ 
ton,  N.  J.,  1964. 

To  analyze  factors  limiting  seismic  detector  sensitivity,  RCA 
Laboratories  have  measured  amplifier  excess  noise  spectra  and 
have  made  thermal  calculations.  A  closer  study  of  the  detectability 
criterion  is  needed  to  perfect  this  research,  and  such  a  study  has 
begun.  Wolf's  criterion,  which  was  used  at  first,  seems  overly 
conservative.  Also,  experiments  were  conducted  to  measure  the 
decrease  in  total  noise  of  a  GPTA  when  its  input  resistance  tempera¬ 
ture  is  lowered  to  that  of  liquid  nitrogen.  A  theoretically  predicted 
reduction  in  noise  was  discovered.  Also,  the  noise  level  of  a  Texas 
Instrument  RA-2  amplifier  was  4  db  lov'er  than  that  shown  by  another 
previously  detected  RA-2.  Noise  amplitude  distribution  measurements 
show  essentially  Gaussian  noise. 
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MC  C?.Y’,.D'  o'*  Ana  of  factora  Limiting  Seismic  Detector  Sen- 
Scm'annua*  Tech.  Summ.  No.'  1,  Contract  Al‘  49(638pRSg 
RCA  Laboratories,  Princeton,  N.  J.,  1965.  ’ 


,,  ,,r8  8ect*on  describes  an  approach  for  determining  sensitiv- 

K/  limitations  of  clusters  of  seismometers  such  as  might  be  used  in 
a  large  muitl-eiemcnt  array.  Methods  previously  developed  for 
analysis  of  thermal  noise  and  the  measurement  of  amplifier  noise 
have  been  Incorporated  Into  a  computer  program  for  determining 
signal-to-noise  ratios  of  seismometer  clusters  as  a  function  of  the 
parameters  of  the  system.  In  the  second  section,  an  analysis  of  the 
use  of  current  feedback  in  high  impedance  amplifiers  to  produce  a 
better  Impedance  match  with  a  given  seismometer  is  presented.  In 
section  three,  noise  spectrum  measurements  of  the  Texas  Instruments 
RA  -  3A  Parameter  Amplifier  are  presented. 


MC  S’’  —  Analysis  of  Factor-  Limiting  Seismic  Detector  Sensi- 

**?"*»  Semiannual  Tech.  Summ,  RelTt.  No.  4,  Contract  No.  AF  49(638)- 
1080,  KCA  Labs.,  Princeton,  N.J.,  1964. 

With  the  proposed  method  of  measuring  thermal  noise  of  a  seis¬ 
mometer  of  small  inertial  mass,  errors  will  arise  from:  1)  the  ina- 
,  Hr  *°  cancel  out  completely  the  signal  from  ground  motion  because 
of  differences  in  amplitude  or  phase  of  the  frequency  response  of  the 
small  seismometer  and  the  reference  seismometer.  This  problem  is 
more  difficult  u  the  overall  level  of  mlcroseismic  noise  is  high;  and 
2  the  inaccuracies  in  subtracting  out  the  excess  noise  of  the  amplifier. 
Because  of  the  difficulty  of  performing  the  experiment  with  accuracy 
the  desirability  of  continuing  it  should  be  re-evaluated.  Alternatives' 
seem  to  be:  a)  finding  other  ways  to  cancel  ground  motion;  and  b)  ex¬ 
tension  of  the  program  of  accurate  measurement  of  amplifier  noise 
characteristics. 


MC  COY,  D.  S.,  An  Analysis  of  Factors  Limiting  Seismic  ^etector  Sensi- 
F‘r‘al  Kept.,  Contract  AF  49(638)- 1080,  Radio  Corporation  of 
Am.,  Princeton,  N.  J.,  1964. 


This  report  summarizes  and  supplements  previously  published 
reports  of  this  study.  New  sections  in  this  report  are:  (a)  Amplifier 
Noise  Measurements;  (b)  Coupling  Seismometers  and  Amplifiers  for 
Maximum  SNR;  (c)  Visual  Detection  of  Signal. 

MC  COY,  D.  S.,  J.  T.  FISCHER,  and  H.  BLATTER,  An  Analysis  of  Fac- 
l.°rSuLl/Tltlng  Sei8mic  Detector  Sensitivity,  Semi-Annual  Tech.  Summ. 
No.  2,  (April  1,  1965  to  August  1,  1965),  Contract  AF  49(638 )- 1456 
RCA  Labs.,  Princeton,  N.  J.,  1965.  ’ 

The  first  section  of  this  report  considers  the  use  of  feedback  to 
improve  the  signal-to-noise  ratio  of  certain  seismometer  amplifier 
combinations.  Amplifiers  with  extremely  high  input  resistances  are 
considered  first.  Also  considered  are  amplifiers  having  input  imped¬ 
ances  too  low  for  proper  damping  with  the  seismometer  coil  available 
It  is  shown  to  be  undesirable  to  use  voltage  feedback  to  increase  the 
amplifier  input  impedance.  In  the  second  section  of  the  report,  the 
problem  of  optimizing  SNR  of  seismometer  systems  using  galvanometer 
amplifiers  is  discussed. 
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MC  COY,  D.  S.,  J.  T.  FISCHER,  and  H,  DLATTER,  An  Analysis  of  Factors 
Limiting  Seismic  Detector  Sensitivity,  Final  Report,  Contract  AV  49 
(038)-l456,  RCA  Labs.,  Princeton,  New  Jersey,  1966. 

A  detailed  analysis  Is  presented  to  show  the  effect  of  certain  de- 
sign  parameters  oh  Ihe  S/N  of  systems  In  which  seismometers  arc 
coupled  to  galvanometer  amplifiers.  General  guidelines  arc  presented 
for  optimizing  the  S/N  of  such  systems.  In  addition,  the  effect  of  feed¬ 
back  on  the  S/N  of  seismic  detector  systems  Is  analyzed,  and  results 
are  given  The  potential  advantage  of  displacement  transducers  over 
velocity  transducers  at  lower  frequencies  is  discussed.  The  sensitivity 
of  clusters  of  seismometers  connected  to  a  single  amplifier  is  sum¬ 
marized  briefly,  and  noise  measurements  on  the  Texas  Instruments 
RA-3  Parametric  Amplifier  are  presented. 


MC  DERMOTT,  J.  G.,  E.  G.  BEABOUi,  and  R.  R.  GUIDROZ,  Operations 
Report,  Aleutian  Islands  Experiments,  Ocean- Bot^rn  Set smographic 
Experiments,  Special  Report,  Contract  VT/7704,  F33657-67C-1341, 
Texas  Inst.,  Inc.,  Dallas,  Texas,  1968. 

An  Ocean- Bottom  Seismograph  Aleutian  Experiment  was  conducted 
during  the  summer  of  1967.  The  objective  of  the  experiment  was  to 
obtain  data  for  the  determination  of  thickness  and  seismic  velocities 
of  the  crust  and  uppermantle  structure  by  deployment  of  three  linear, 
arrays  of  Instruments  in  the  vicinity  of  Amchttka  Island  and  by  deton¬ 
ation  of  a  series  of  chemical  explosions.  Several  tasks  involved  in 
the  completion  of  the  experiment  were  equipment  preparation,  ship- 
rigging,  shakedown  cruises,  and  field  operations.  In  general,  the  OBS 
units  and  auxiliary  equipment  performed  reliably  so  that  the  experi¬ 
ment  was  completed  with  a  minimum  number  of  problems  within  the 
specified  schedule. 


MC  DERMOTT,  J.  G.,  and  J.  C.  CASTANO,  Worldwide  Collection  and 
Intemretation  of  Earthquake  Data,  Special  Report  N°.  3,  Depth 
Phases,  Contract  C-104-65,  Texas  Instr.,  Inc.,  Dallas,  Texas,  1966. 

The  object  of  this  study  is  twofold:  to  appraise  the  likelihood  of 
identifying  depth  phases  from  paper  seismograms,  and  to  evaluate 
the  differences  in  the  reliability  of  various  depth-indicator  phases. 
The  several  seismic  phases  that  may  be  used  to  determine  depths  of 
events  are  discussed,  and  are  classified  into  two  groups  for  compar¬ 
ison  of  reliability:  (a)  initially  upward-traveling  phases;  (b)  initially 
downward-traveling  phases.  It  is  shown  how  these  classifications 
allow  comparison  of  the  effects  of  the  crust  and  mantle  on  the  re¬ 
flected  phases.  Depth  phases  were  identified  from  nine  events.  A 
comparison  of  the  depth  calculations  of  the  present  study  with  USC  & 
GS  calculations  is  presented. 


MC  DERMOTT,  J.  G.,  R.  L.  FISHER,  and  R.  R.  GUIDROZ,  Worldwide 
Collection  and  Interpretation  of  Earthquake  Data,  Semiannual  Tech¬ 
nical  Report  No.  1.  Seismicity  Studies  -  Planning  and  Initial  Results, 
ARPA  Order  No.  620,  Texas  Instr.  Inc.,  Dallas,  Texas,  1965. 

This  contract  is  a  study  of  the  errors  that  exist  in  determining 
epicenters  and  focal  depths  of  seismic  events  and  the  means  to  eval- 
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uatc  and  reduce  them.  Programs  and  techniques  will  be  developed 
and  applied  for  Improvement  In  determining  epicenters,  focal  dcp.hH, 
magnitudes,  and  annual  numbers  of  seismic  evenis.  This  report 
gives  introductory  material  to  be  used  in  discussions  to  be  presenied 
in  future  reports.  Kmphasts  In  this  report  in  on  Task  I:  Ilypocc  ter 
Determination.  However,  sections  on  Task  II:  Magniiude  Determina¬ 
tion,  and  Task  III:  Seismicity  Evaluation,  are  Included.  Included  is  a 
section  on  data  and  a  section  on  computer  programs. 


MC  DERMOTT,  J.  G.,  R.  L.  FISHER,  S.  C.  MERDLER,  and  R.  R. 
GUIDROZ,  Worldwide  Collection  and  Interpretation  of  Earthquake 
Data,  Semiannual  tcch.TCplTNo.  2,  Contract  No.  C- 104-65,  Texas 
tnsir.,  Inc.,  Dallas,  Texas,  1965. 

VESIAC  13,010  VU  Determination  of  several  parameters  of  seismic  events  such  as 

sizes,  numbers  of  occurrence,  and  accurate  locations  Is  a  necessary 
Ingredient  iu  determining  seismicity.  This  progress  report  s  udics 
these  parameters.  Task  I  -  Ilypocenter  Determination,  was  empha¬ 
sized  during  the  reporting  period.  Work  on  travel-time  corrections, 
crustal  studies,  data  reduction,  depth  phases,  seismicity  studies,  and 
the  digitizing  of  several  event  recordings  to  deiermine  whether 
WWSSN  recordings  may  be  used  as  a  world  array  to  enhance  signal 
identification  (depth  phases  In  particular),  are  discussed.  Task  II 
was  concerned  with  magnitude  evaluation.  Task  III  was  concerned 
with  seismicity  evaluation.  An  appendix  is  concerned  with  computer 
programs. 


MC  DERMOTT,  J.  G.,  R.  L.  FISHER,  and  P.  POLLOCK,  Worldwide  Collec- 
tion  and  Interpretation  of  Earthquake  Data,  Semiannual  Tech.  Rept. 

No.  Ill  -  Seismicity  Studies  Progress  Report,  Contract  C- 104-65, 
Texas  Instr.,  Inc.,  Dallas,  Texas,  1966. 

VESIAC  14,467  VU  This  work  was  initiated  to  accomplish  these  objectives:  (a)  to 

effect  Improvement  In  hypocenter  determination  accuracy,  particu¬ 
larly  of  depth;  (h)  to  Investigate  magnitude  calculations  and  variations 
in  earthquake  magnitudes;  (c)  to  evaluate  worldwide  seismicity  in 
1964.  Section  I  is  an  Introduction  and  Summary.  Section  II  describes 
the  data  used  and  the  status  of  the  data  receipt,  data  reduction,  and 
data  handling.  Section  III  is  concerned  with  the  hypocenter  determina¬ 
tion  program  and  associated  :  fudles.  Section  IV  discusses  1963  mag¬ 
nitude  data  investigation  results  and  their  implications.  Section  V 
discusses  future  plans  and  schedules  for  completion  of  the  current 
study. 


MC  DERMOTT,  J.  G.,  B.  F.  KIMLER,  and  E.  G.  BEABOUT,  Aleutian 
Islands  Experiment  (1968),  Ocean- Bottom  Seismographic  Experi¬ 
ments,  Final  Rept.,  Contract  VT/8705,  F33657-68C-0875.  Texas 
Inst.,  l.ic.,  Dallas,  Texas,  1968. 

VESIAC  19  101  VU  The  1968  Aleutian  Islands  Experiment's  objective  was  to  obtain 

and  analyze  data  for  the  determination  of  thicknesses  and  seismic 
velocities  of  crustal  structures  in  the  Amchitka  Island  vicinity.  De¬ 
ployment  of  three  linear  arrays  of  Ocean-Bottom  Seismographs  and 
detonation  of  a  series  oi  chemical  explosions  were  proposed  to  accom¬ 
plish  the  data  acquisition  portion  of  the  program.  Planning,  instru- 
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ment  preparation,  field  operations,  and  analysis  were  defined  for  the 
successful  completion  of  the  1968  effort. 


MC  DERMOTT,  J.  G.,  R.  J.  LABHART,  and  V.  O.  MARSHALL,  Kurile 
Islands  Experiment.  Ocean-Bottom  Selsmoirraphlc  ExperimeHiTT 
Preliminary  Bull,  Project  VT/6708,  Contract  F33657-fl7C-0105, 
Texas  Inst.,  Inc.,  Dalian,  Texan,  1967. 


An  ocean-bottom  seismograph  field  experiment  was  conducted  in 
the  Kurile  Islands  region  between  21  October  1966  and  16  December 
1966.  Preliminary  data  recorded  during  the  experiment  is  presented. 
Data  includes  USC  &  GS  reported  events,  preliminary  OBS  epicenter 
determinations  and  unassociated  phases. 


MC  DERMOTT,  J.  G.,  A.  F.  LINVILLE,  and  T.  W.  HARLEY,  Kurile  Islands 
Experiment,  Final  Rept,,  Ocean-Bottom  Seismographlc  Experiments, 
Contract  VT/6708,  F33657-87C-0105,  Texas  Inst.,  Inc.,  Dallas,  Texas. 
1967. 

An  Ocean- Bottom  Seismograph  Kurile  Islands  Experiment,  con¬ 
ducted  from  21  October  to  16  December  1966  had  as  objectives  the 
determining  of  the  operational  worthiness  of  the  OBS  and  the  increasing 
of  knowledge  of  seismic  velocities,  epicenter  determinations,  micro¬ 
seisms,  and  seismicity  in  the  area  of  interest.  All  field  objectives 
were  accomplished  as  planned  or  modified  to  satisfy  field  conditions. 
Most  events  recorded  by  the  OBS  network  were  local  or  near- regional. 
Weather  movements  correlated  with  noise-amplitude  fluctuations. 

Noise  levels  were  of  the  same  order  of  magnitude  as  found  in  previous 
work.  Analysis  of  first-arrival  data  indicated  an  average  crustal 
velocity  of  5.4  km/sec  and  a  mantle  velocity  of  8.1  km/sec  in  the 
Kurile  region. 


MC  DERMOTT,  J.  G.,  and  R.  SHERMAN,  Worldwide  Collection  and  Inter- 
pretation  of  Earthquake  Data.  Special  Report  No.  4,  Results  of  World¬ 
wide  Array  Feasibility  Investigation,  Contract  C- 104-65.  Texas 
Instr.,  Inc.,  Dallas,  Texas,  1966. 

The  authors  attempted  to  enhance  the  identification  of  depth 
phases  by  combining  single-trace  recordings  of  short-period  vertical 
seismograms  of  the  World  Wide  Standard  Stations  in  ensemble  dis¬ 
plays  and  applying  some  multichannel  computer  processing  techniques 
to  the  ensembles.  As  a  result,  it  was  anticipated  that  subtle  trends 
or  changes  in  the  character  of  the  recordings  would  become  more 
apparent.  For  example,  phases  could  be  more  easily  identified  in 
the  ensemble  than  on  a  single  seismogram.  Other  parts  of  the  study 
included:  (a)  digitizing  of  single-trace  analog  records  of  two  events, 
and  (b)  bandpass  frequency  filtering,  deconvolution  and  ensemble 
averaging.  Applications  of  these  and  other  processes  were  consid¬ 
ered. 


MC  EVILLY,  T.  V.,  Crustal  and  Upper  Mantle  Structure  of  the  Central 
United  States  from  Surface  Wave  and  Body  Wave  Studies  (THESIS) 
Contract  AF  19(604)-7a99,  St.  Louis  Univ.,  St.  Louis,  Mo.,  1964.  ’ 
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This  paper  treats  the  numerical  Inversion  of  observed  surface 
wave  phase  velocities  In  the  Central  United  States  by  a  technique 
based  on  Anderson's  Idea.  In  addition  to  the  dispersion  data,  all 
available  body  wave  data  was  Incorporated  as  constraints  on  the 
model  during  the  inversion  procedure.  The  resulting  understanding 
of  the  velocity-depth  function  for  the  crustal-upper  mantle  structure 
in  the  Central  United  States  will  Improve  epicenter  and  focal  depth 
determinations  in  the  area. 


VESIAC  15,915-K  VU 


MC  EVILLY,  T.  V.,  Detailed  Study  of  the  November  1964  Earthquake 
Sequence  Near  Co^alltos.  California,  Rept.  No.  7B85-1-X.  Con- 
fracFIJA  49-083  OSA-313*,  SD-78,  Univ.  of  Mich.,  Inst,  of  Sci.  & 
Tech.,  Ann  Arbor,  Mich.,  1967. 

The  aftershock  sequence  following  a  magnitude  5.0  earthquake 
°"‘he  **!*  An?r*as  fault  zone  In  central  California  was  monitored 
with  mobile  stations  situated  5  to  14  km  from  the  main  shock  for  a 
period  commencing  3  hr  after  it  and  lasting  26  days.  Three  Univer¬ 
sity  of  California  permanent  telemetered  stations  are  located  within 
40  km  of  the  epicenter.  Detection  is  considered  complete  for  magni- 
tude  i.O  shocks  for  the  full  26  days,  and  for  magnitude  0.1  events  for 
the  first  6  days.  Of  about  100  aftershocks  observed,  36  were  re- 
corded  widely  enough  to  be  accurately  located.  These  proved  to  be 
surprisingly  localized  in  position  and  very  consistent  in  first-motion 
radiation  patterns.  The  source  appears  to  be  a  zone  approximately 
3  km  in  diameter,  which  repeatedly  fails  in  the  characteristic  right 
lateral  strike-slip  motion  of  the  San  Andreas  fault  zone. 


VESIAC  6855  D  VU 


MC  EVILLY,  T.  V.,  Phase  Velocity  Determinations  in  the  Central  United 
Sates,  Semiannual  Tech.  Rept.  No.  6,  Contract  No.  AF  19(604)-7399 
St.  Louis  Univ.,  St.  Louis,  Mo.,  1963. 

Rayleigh  and  love  wave  phase  velocities  in  the  5  to  70  second 
period  range  have  been  measured  using  data  from  the  St.  Louis  Uni¬ 
versity  long-period  seismograph  network.  Some  results  have  been 
obtained  in  the  problem  of  inversion  to  structural  parameters.  Fig¬ 
ure  3  shows  the  result  of  the  inversion.  It  seems  difficult  to  fit  both 
the  love  and  the  Rayleigh  wave  observations  to  the  same  model.  The 
discrepancies  noted  are  due  possibly  to  insufficient  detail  for  the 
upper  mantle-lower  crust  portion  of  the  model,  to  anisotropy  in  the 
upper  mantle,  and  to  errors  in  the  Love  wave  observations.  Work  on 
the  inversion  method  is  continuing  and  the  likely  sources  of  trouble 
are  being  examined. 


VESIAC  14,989  VU 
AD  489  526 


MC  IVOR,  I.  K.,  Collection  and  Analysis  of  Seismic  Wave  Propagation 

Data-Supplement  3:  Scattering  0f  Elastic  Plane  Waves  hy  an  Fifljuioq] 
Inclusion  or  Cavity,  Rept.  No.  .178-64-F„,  Contract  Af  49(638)- 1170' 
Univ.  of  Mich.,  Inst,  of  Sci.  and  Tech.,  Ann  Arbor,  Mich.,  1966. 

The  present  study  is  an  investigation  of  the  scattering  of  a  plane 
compressional  wave  incident  from  an  arbitrary  direction  on  an  ellip¬ 
tical  obstacle  (either  cavity  or  rigid  inclusion).  By  varying  the  ellip- 
ticity,  shapes  ranging  from  the  finite-length  slit  to  the  cylinder  may 
be  considered.  Analytical  solutions  are  obtained  for  the  scattered 
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!  h  J!le  f°rm  of  Product  series  expansions  valid  through- 

aro  i»5  c  ,L  Reas0,,s  are  Riven  why  the  boundary  conditions 

are  not  separable  and,  consequently,  the  coefficients  of  the  series 

solution  are  determined  from  a  coupled,  infinite  system  of  algebraic 

n,wt^nS;  A  S°’  simPlifled  asymptotic  solutions  are  given  for  far- 
field  displacements. 


MC  Il°R’ I,K‘,gCatterlngof  Plane  Elastic  Waves  hv  Surface  Imperfections 
Mich  l969L  **'  1 U"iv.  of  Mich.,  I.  S.  T  ,  AnnAFbor, 

A  perturbation  method  for  treating  the  scattering  of  plane  waves 
by  small  surface  imperfections  on  an  elastic  half  space  is  presented 

^l0n  0  l^e  first  order  apProximation  is  given  as  convolution' 
integrals  of  the  surface  imperfection  with  kernel  functions  defined  by 
Fourier  inversion  integrals.  The  evaluation  of  these  integrals  is  dls- 
cussed  and  their  asymptotic  representations  determined.  Sn  particular 
he  error  in  the  apparent  angle  of  emergence  due  to  the  scattered  waves 
is  obtained.  A  strong  dependence  of  the  magnitude  of  the  error  on  the 
angle  of  incidence  is  demonstrated. 


M  \  1  — Ii:eu  ana  free  convection  Within  the  ] 
^Ue.ContracrAF  49(638)-  ITS'/,  California  Inst.  TecK 


Pasadena, 


nr  cA."  analysis  of  zonal  circulation  in  a  rotating  homogeneous  com¬ 
pressible  sphere  shows  it  to  be  more  important  than  was  previously 
believed  The  basic  equations  of  the  problem  are  nonline£-,  but  may 
b^  hnearized  if  the  viscosity  is  sufficiently  high.  The  conditions 

b1edlnnrietinehSatlSnedfbief0re  th‘S  aPProximation  is  valid  are  exam¬ 
ined  in  detail  because  of  their  importance  in  the  problem  of  convec¬ 
tion  in  the  mantle.  This  discussion  shows  many  of  the  terms  in  the 
fuH  equations  may  be  neglected,  and  the  simplified,  but  highly  non- 
linear,  equations  governing  convection  in  the  upper  mantle  are  nb- 
ined • 


E>  P’’  Jhe  Viscosity  of  the  Earth.  Part  2  of  study  of  Earth 
Noise  on  Land  andSea  Bottom,  Contract  AF  49/638  Uaftft'  itniv  pf 
Calif.,  san  Diego,  Calif.,  1966;  ’ 

.  the  mantle  is  important  to  theories  of  convection 

and  continental  drift,  and  also  to  the  understanding  of  the  earth's  ex- 

irPPn  KraV,,tHV  f‘e1^'  UntU  recently>  however,  the  processes  causing 
creep  in  solids  under  the  low  stresses  present  within  the  eart:.  were 
obscure,  and  there  were  no  estimates  of  the  viscosity  of  the  lower 
mantle.  The  purpose  of  this  paper  is  to  justify  the  use  of  a  stress 
independent  viscosity  and  hence  the  application  of  the  Navier-Stokes 
equation  to  creep  within  the  mantle,  to  investigate  how  this  viscosity 

ii  p  m  Y  h.?epth  Wlthin  the  earth-  and  ‘o  estimate  the  viscosity  of 
the  lowei  mantle  from  the  non-hydrostatic  equatorial  bulge. 
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VESIAC  8865  E  VU 
AD  452  161 


VESIAC  20,393  VU 
AD  875  070 


noies  up  to  45  m  deep.  The  instrument  is  0.3  m  In  diameter  0  6m 

gh,  and  weighs  115  kg.  Three  mass-spring  suspensions  within  the 
Vnhe?aTCn‘,hfaVC  thrCe  0rth0g0nal  “es  of  seLZay  rSartil  rnotS 

main  pH  2  f  re£iucncies  are  adjustable  from  .05  to  0.1  cps.  Electro¬ 
magnetic  damping  is  produced  by  the  moving-coil  transducers  Each 

a,  an(* *  Mor  v/w 

“  'c 9fP.abi,ity  for  remote  calibration  and  for  remote  control  of  ti™ 
ass  lock,  mass  position,  and  natural  frequency  is  provided. 

MC  TS^Yt^  Ve.siac  Rep,.  No. 

mntimn'rp  °  nS.erV?d  with  “‘sinographs  available  today,  the  particle 

demrihTf  h!K  nef,r°m  events  at  larBe  epicentral  distances  can  be 
described  by  continuous  mathematical  functions  Even  Hir>„<rs 

sss-  sass* are  r**  -  S2&JSJ2S zir 

involved.  While  the  term’  "diJftaTLil^  b6 

examination  of  any  instrument  so  named  has  shown  a  mechanical 
device  and  some  type  of  converter  to  change  the  mechMlcS  mnHnn 

t^lvVi"^™^  lnt°  3  digUal  °UtpUt-  DesirabIe  as  they  may  be 
truly  digital  seismographs  have  not  yet  been  devised.  V  ’ 

MC  2E£  L°av 

mm; 

Tont^Fnri8^ tHe  an,3lySiS  °f  tW°  lpng-Period  noise  samples  from 
Tonto  Forest  Seismological  Observatory  (TFO)  and  three  from  Uint-i 

met^6  S7!?giCal  ,0bservatory  (UBO)  are  presented.  Analysis 
methods  include  single  channel  power  density  spectra,  determination 
of  multichannel  coherences,  and  computation  of  two-dimensional 
frequency-wavenumber  spectra.  Results  are  compared  to  results 
obtained  earlier  from  the  Montana  Large  Aperture  Seismic  Arrav 

Comm'rV  eldfS  **  th*  three  sites  are  found  to  be  generally  similar 
Snr^farray  processing  methods  for  the  UBO  andTFOdata 

1“  ?S»“S  n°™  ln.“  II 

e  the  6-7  db  obtainable  by  beamsteer  processing  can  be  exnedpH 
from  multichannel  filter  processing.  There  is  some  evidence  o?f 
acoustica  ly  coupled  low-frequency  propagating  noise  in  the  TFO 


^I^^^*^'e^  I^ade'I'^^®™b^e^*aences|'^Tradv <fastleRzrtkf*Ze!mli>*  P* 

R&'iJkS,?- 1958' 
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This  report  deals  with  the  methods  of  obtaining  data  characterizing 
the  vibrations  of  massive  structures  located  on  elastic  bases  for  the 
purpose  of  determining  the  periods,  forms  and  damping  of  natural  vlbra 
tions.  Also  discussed  Is  the  Improvement  In  methods  of  measuring 
vibration  of  structures  In  nature. 


MEDVEDEV,  S,  V.,  ’’The  1957  Seismic  Zoning  Map  of  the  Territory  of  the 
USSR.”  Trudy  Inst.  Flzikl  Zemli,  Akad.  Nauk.  SSSR,  No.  1,  pp.  3-27, 
1958,  (Translated  fronfKusslan),  tontracn5X?9-"083  06A-3137. 

A  new  seismic  zoning  map  of  the  territory  of  the  USSR  Is  described. 
It  was  compiled  In  connection  with  the  formulation  of  new  standards 
and  regulations  for  construction  in  seismic  regions. 


MEDVEDEV,  S.  V.,  ’’Qualitative  Da*a  on  Ground  Displacements  During 
Strong  Earthquakes.”  Akad.  Nauk  SSSR  Sovct  po  Scysmologll  Byull, 

No.  14.  pp.  14-27.  1963,  (Translated  from  Russian).  Contract  SD-78. 

The  earthquake  Intensity  scale  of  the  Inst,  of  Geophys.  of  the  USSR 
Acad,  of  Sci.  consists  of  twelve  points.  The  points  of  that  scale  most 
important  for  earthquake-proof  construction  (from  six  to  nine)  have 
been  approved  as  a  state  standard — GOST  6249-52.  Further  material 
on  the  seismic  scale  of  the  Institute  is  presented. 

Other  information  about  seismic  vibrations,  corresponding  to 
various  intensities  on  the  scale,  is  necessary  for  the  design  of 
buildings  and  other  structures  In  seismic  regions.  Quantitative  data 
arc  given  on  the  accelerations,  velocities  and  displacements  of  vibra¬ 
tions  of  the  ground,  the  strains  and  stresses  In  the  ground,  energy 
of  ground  vibrations.  Also,  the  spectra  of  the  displacements,  velocities, 
and  accelerations  of  vibrations  of  systems  with  one  degree  of  freedom 
are  shown. 


MEDVEDEV,  S.  V.,  "Relationships  Between  the  Focal  Depth  of  an  Earth¬ 
quake  and  Isoseismic  Lines,”  Trudv  Inst.,  Fizlkl  Zem  11,  A.  N- SSSR, 
No.  5,  pp.  94-99,  1959,  (Translated  from  Russian),  Contract  SD^78. 

A  method  of  determining  the  focal  depth  of  an  earthquake  by  the 
distances  from  the  epicenter  to  the  corresponding  isoseismic  lines 
is  reported  in  the  article. 


MEDVEDEV,  S.  V.,  "All  Union  Conference  on  Earthquake-Proof  Construc¬ 
tion,”  Akad.  Nauk.  SSSR,  Izv„  Vol.  12,  No.  6,  pp.  569-571,  1948, 
(Translated  from  Russian),  Contract  SD-78. 

The  All-Union  Conference  on  Earthquake  Construction,  organized 
by  the  Central  Earthquake-Proof  Construction  Bureau  of  the  Acad,  of 
Sci.  of  the  USSR  and  by  the  All-Union  Sci.  Engineering  and  Tech.  Soc. 
of  Architects,  was  held  in  Erevan  on  September  10-15,  1948.  This 
report  describes  the  make-up  of  .ne  Conference,  and  the  developments 
in  the  area  of  the  instrumental  study  of  the  characteristics  of  ground 
displacements.  It  also  discusses  the  results  of  constructing  epicenter 
charts  on  the  basis  of  instrumental  findings,  presents  information  on 
the  determination  of  the  depths  of  the  epicenters,  and  contains  new 
results  concerning  certain  laws  of  the  propagation  of  seismic  waves. 
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MEECIIAM,  W  C,,  Short-Period  Propagation  of  Infrasonic  Waves  from 
Nuclear  Explosions,  Memorandum  No.  HM-5l037~ConTracl  SD-7fl', 
Rand  Corp.,  Santa  Monica,  Calif.,  1966. 

A  possible  explanation  la  given  for  the  great  time  duration  off 
Intermediate-period  (about  one  minute)  and  short-period  (less  than 
one  minute)  acoustic -gravity  waves  received  from  nuclear  explosions 
It  is  suggested  that  the  signal  delay  for  intermediate  iicrlods  may  be 
due  to  refraction  from  large-scale  weather  fronts,  and  that  the  signal 
delay  for  short  (wrlods  may  be  caused  by  commonly  occurring  wind 
ducts. 


MEECIIAM,  W.  C.  and  J.  M,  DE  NOYKIt,  Elastic  and  Acoustic  'Vaves 
Radiated  from  Cylindrical  Media  about  a  Point  Source,  Contract  Nos. 
AF  49(638'-  1 176,  AF  19(604)-6642,  "nlv.  of  Mich,,  In**  of  Set,  & 
Tech.,  Willow  Run  Labs.,  Ann  Arbor,  Mich,,  1963. 


The  theory  for  three  related  but  different  problems  is  considered. 
These  problems  involve  finding  the  rr.dlatlon  pattern  from  simple  har¬ 
monic  sources  In  various  types  of  me.'la  geometries  which  can  be 
represented  by  cylindrical  surfaces.  The  first  problem  Is  a  considera¬ 
tion  of  a  point  sotre*?  on  the  axis  of  an  elastic  circular  cylinder  which 
is  completely  suri  funded  by  an  infinite  clastic  medium  of  different 
properties.  The  econd  and  third  problems  arc  acoustic  or  two- 
fluid  problems.  2  he  last  problem  involves  a  truncated  fluid  cylinder 
with  the  axis  rotmal  to  the  free  surface.  No  numerical  values  have 
been  obtained  for  the  formal  solutions  presented  here. 


MEEK,  R.  A.,  AFTAC  Deep  Well  Program.  Rcpl.  No.  4410-83-X,  Contract 
SD-78  (ARPA),  Inst,  of  Set.  <i  Tcch.,lJnlv.  of  Mich.,  Ann  Arbor, 
Mich.,  1964. 

A  summary  is  made  of  AFTAC 's  deep  well  seismic  research 
program.  Beginning  in  early  1961,  Inertial  deep  well  seismometers 
were  designed  and  tested.  Field  measurements  arc  currently  being 
recorded  in  a  number  of  representative  abandoned  oii  exploration 
wells.  This  field  work  is  supported  by  theoretical  model  studies 
using  Rayleigh  noise  computations,  signal  analysis  and  other  data 
processing  techniques  for  each  deep  well  site  under  study. 


MEISSNER,  R.,  '’Errors  and  Corrections  In  Seismic  Measurements  in 
Areas  with  Rough  Topography,”  ZtBchr.  f.  Gconhys.,  Vol.  23,  pp,  287- 
305,  1957.  (Translated  from  German),  Contract  SD-78. 

The  errors  involved  In  the  orthodox  plotting  methods  usually  em¬ 
ployed  for  seismic  reflection  surveys  in  areas  with  rough  topography 
are  analyzed  by  means  of  some  derived  equations.  The  main  errors 
arc  (a)  near-sutface  variations  of  the  velocity  ir.  the  weathered  layer 
and  below;  (b)  influence  of  the  rough  topography  itself  in  some  usual 
but  incorrect  plotting  methods.  Different  procedures  for  the  elimina¬ 
tion  of  these  and  other  errors  arc  discussed  and  illustrated  be  means 
of  two  figures.  In  general,  the  most  reliable  results  are  found  to  be 
obtained  in  general  by  the  construction  of  a  horizontal  reference  pro¬ 
file.  corrected,  if  possible,  by  a  time  and  space  compensation  on  the 
basis  of  an  upper  horizon  recognized  as  plane. 


428 


VESIAC  17,036  VU 


VESIAC  14.379  VU 


VESIAC  B75f,  VU 
AD  607  491 


VESIAC  7742  VU 
AD  438  709 


WILLOW  RUN  LABORATORIES 


MELAMUD,  A.  Y.,  and  N.  S.  SIIIPILIN,  "High- Frequency  Seismic  Appara¬ 
tus,"  Trudy  Inst.  Flzlkl  Zemll,  Akad.  Nauk,  SSSR.  No.  6.  dd.  336-354. 

(Translated  from  Russian),  Contract  DA  49-083  06A-3I37. 

The  requirements  to  be  met  by  seismic  apparatus  Iniondcd  for 
work  on  high-frequency  selsmlcn  are  stated.  Two  types  of  hf  seismic 
stations  are  described  which  have  been  used  In  work  by  the  method 
of  hf  selsmlcs  In  the  Institute  of  Physics  of  the  Earth  of  the  USSR 
Academy  of  Sciences.  Field  data  on  a  comparison  of  the  work  of  hf 
stations  with  medium -frequency  stations  are  presented. 


MENIS,  S.,  and  C.  MORELLI,  "Contribution  to  the  Study  of  the  So-Called 
Principal  Phase  of  a  Seismogram."  Annali  dl  Geofislca,  Vol.  2.  No.  4. 
pp.  545-575,  October  1949,  (Translated  from  Italian).  Contract  DA 
49-083  OSA-3137. 

Love  waves,  but  not  the  w.ivcs  predicted  by  the  Rayleigh  theory, 
were  found  In  the  "principal  phase"  of  a  seismogram,  the  physical 
nature  of  which  Is  studied.  To  determine  whether  these  waves  at 
least  represent  component  waves,  the  principal  phase  of  two  distant 
earthquakes  (Japan.  November  18,  1941;  Peru.  August  24,  1942)  were 
decomposed  liy  the  period  analysis  of  Prof.  Vercelll.  However,  the 
component  waves  were  still  found  to  be  either  Love  waves  or  surface 
waves  normal  to  the  principal  plane  with  a  vertical  component.  Somlg- 
liana's  theory  assumes  that  these  waves  may  exist.  To  account  for 
their  elliptical  oscillations  and  rotation  of  their  axes,  the  hypothesis 
of  a  phase  difference  In  the  wave  components  and  phase  shift  variations 
’•■as  advanced.  Finally,  the  physical  reality  of  the  results  was  dis¬ 
cussed. 


MERDLER,  S.  C..  Special  Technical  Report  on  an  Estimation  Procedure 
f°f  Focal -Depth  betcrmlna'tlon  ofSelsmi c  Disturbances,  Contract  AT 
IA(<'^8)-'238,  Penn.  State  TJnlv . , ’Philadelphia,  Pa  ,  1964 

A  new  data  processing  technique,  described  In  this  report,  Is 
suggested  to  estimate  the  delay  time  between  Initially  uptravelllng 
energy  which  Is  reflected  once  at  the  earth's  surface  and  Initially 
do*  «t ravelling  energy  on  earthquake  seismograms.  The  technique  was 
applied  to  banddimited  synthetic  signals  that  contained  several  primary- 
secondary  pairs  In  the  presence  of  random  noise.  Of  27  synthetic 
signals  which  were  analyzed,  the  procedure  successfully  selected  the 
correct  delay  time  In  22  cases.  Four  actual  earthquake  seismograms 
were  then  analyzed,  and  results  arc  given.  Conclusion:  the  technique 
provides  a  reasonable  estimate  of  the  delay  time  between  primary  and 
surface  reflected  energy. 


MICHIGAN,  UNIVERSITY  OF  (STAFF),  Lakewood  Conference  Pro¬ 
ceedings-  High  Frequency  Seismic  Yncrgv,  'VE'Sl AC  Special 
fiept  .“No;  44 10-32"- X'.  Contr.  No.  SD-7ffTunlv.  of  Mich.,  Inst, 
of  Scl.  &  Tech,,  Ann  Arbor,  Mich.,  1964. 


This  report  consists  of  four  papers  given  In  connection  with  the 
conference  on  high-frequency  seismic  energy  held  at  Lakewood, 
Colorado,  on  October  15  and  16,  I9G2,  and  a  series  of  summary  and 
evaluative  comments  on  this  meeting  offered  by  several  of  the  atten- 
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dwMk.  lUrh  o f  IN>  |*»{*r*  lrr*t>  diflrmn  ol  h*. 

^  r" . H,Pf1*  *  di/ferrW  at  *<urr«-.  on  h^u  m^net 

*  ,  *r":,rr  *"  1 100  ‘‘"1  n«dllr  jfr  r^mlnrtl 

ol  murk  **  **r*  7*  ^  <***NII. •*  *n  r»if«Mw  summary 

f  »«r*  oft  hleh-frrqumry  tnertf  I  rum  M8l«|ttjXr«», 

MIC  1110 AN,  tlMVKIWTV  Ol'  (STAFF),  l,n>rrettin(‘it  if  tu  XI'SIAC 

SfiErKTim  tJT V  '*Mfx£'Pp  vrsixc 

ST'-r  <L°’7/rX*  Xo  Sf)  <•  l">*  «*  MirKifijn,  Him. 

«» Sri.  &  Tech.,  Ann  Artwr,  Mir h  .  1964 

If  *  *4  I«prrn  p  termed  al  a  VIS  I  AC 

41  ,hp  Un,rrrM'F  "»  Callfom  a.  April 
ii  anil  12.  1963.  TN  ronfe  rmcr  »a»  railed  in  review  in  wlMtlir 
masmiodr  problem  for  IN  VKM  ’NIFOKM  I'.ogram  TN  avail* 

SloMo?«r‘,,n,C  "Z1?Y  ,TOm  h*fh  >,pM  rhrm‘r-"  anH  nurlrar  r* 
fSTr^Z  ,,r?!l4w*  K,'mo|o<Wf  *"h  considerable  data  for  studying 
mrtNd*^‘i.  ',rrM,n'  maen"ttdr,‘  drtrmlnrd  by  MrhtrrV 

h1.IT  flu?  ^  fvHarr  *atPf‘-  arr  ‘Nonshdenl  *tth 

magnitude*  determined  from  body  warp*. 

MIClflGAN.UNIVKKSrrY  OF  (STAFF).  I’mreedlnv*  of  IN  VKSIAC  Co-.- 
»cl.  &  Trcl)..  Ann  Arlwr.  Mich,,  1964, 

c.  1Tl'lrp,K>i1  ,B  a  collection  of  papers  presented  al  a  VKSIAC 

£TlT0rP;’CP  hp|d  al  E«*»mIw.  Mtclilcan.  SeplemNr 
ie-18  963.  TN  ronfrrenre  was  rallrd  to  review  rurrcnt  ibourhl 

maSlr  THriT  mPawr*n‘:  !»«"»•**«*  of  ihc  earth**  rruM  and  upper 
m anile.  Tbirkne**  measurement*  In  sperlflr  area*.  the  corn- la  Ion 

Nlwrcn  the  earth's  gravity  and  vrlncl.y  distribution  and  surtVre 
wavc  propagation  .»re  discussed,  unaCP 


rtSTn  f«h„  Willow T5Ti  Ul.»„  VKSIAC  Library.  Am.  Arlmf,  Mlc'li.. 

p.  ™s  bibliography  contains  IN  following:  material:  I)  VKI.A  UNI- 

i!wirAi..T5.ram  Ht‘>’0,i8  imbllshrd  January  to  Drcrmhrr  1961;  2)  VKI.A 

sTv'M  a^.vTTS  'mb,l,h0<1  •»*"«••«  O*  «»C2  to  February  I9CJ, 

JM  LLA  UNIFORM  Program  Report*  published  In  Journals  to  dale 

bPrTrm  V'0  rC'*mH  arc  ,lMcd  'N  I’lUlo^raphy  according 

T°r"OJ°f'  and  .f08'  r«cl  number,  and  In  charts  provided  In  the  bibllo- 
Rraphy .  Ihc  acllvlly  names  are  plven  alonB  side  Ihe  contract  nund.ers. 

M1C'"^'Nl  UNIVERSITY  OF  (STAFF).  Washington  Conference  Pro- 
ceedinufi  ARe\^wo^nroadban,l  Selsnio^iFHpKF  lo  delude  T5i?|tal 

veSa trnr,,nr„.  irn.rfx.  eom  N„.  5B^r- 

Unlv.  of  Michigan,  Inst,  of  Scl.  &  Tech..  Ann  Arbor,  Mich..  1964. 

VFSlArS'srTP?r?iIUa,iSlCS,il  co,U’c,ion  of  l,;'i'rrs  presented  al  a 
VKSIAC  Special  Study  Conference,  held  18-19  November  1963,  on  re- 
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cent  developments  in  wideband  seismic  recording.  Emphasis  is 
placed  on  advances  In  digital  recording  and  problems  related  to  digi¬ 
tal  recording  systems.  A  related  report  is  included  on  a  pressure- 
sensitive  transducer,  known  as  the  "Sollon  Transducer.”  applicable 
to  hydroacoustic  sensing. 


MICKEY,  W.  V.,  Equivalent  Earthquake  Magnitudes  for  Selected  Nuclear 
Detonations  at  thc~Nevnda  Test  Site.  Contract  No.  VT/4052,  t).  5. 

Coast  and  Geodetic  Survey,  Wash.,  D.  C.,  1963. 

VESIAC  7076  VII  Seismic  magnitude  data  were  obtained  from  23  shot  reports  pre¬ 

pared  for  the  AFT  AC  covering  nuclear  detonations  at  the  Nevada  Test 
Site.  The  data  consisted  of  419  individual  equivalent  earthquake  mag¬ 
nitude  determinations  from  81  stations.  Given  is  the  method  by  which 
magnitudes  were  calculated  for  each  station  from  the  Pn  or  P  waves. 
The  averages  of  all  the  station  magnitudes  for  a  given  event  were  used 
for  the  event  magnitudes  as  reported  by  AFT  AC.  'Hie  standard  devia¬ 
tion  for  an  average  magnitude  for  an  event  increased  generally  with 
the  number  of  observations.  A  trend  for  plus  values  was  indicated 
(magnitudes  larger  than  average)  for  stations  less  than  1600  km. 


MICKEY,  W.  V.,  Microearthquakc  Monitoring  at  the  Shoal  Site,  Contract 
No.  VT/4052,  U.  S.  Coast  and  Geodetic  Survey,  Wash.,  D.  C.,  1964. 

VES1AC  8348  VU  A  microearthquake  monitoring  period  from  August  20  to  Novem- 

AD  443  555  ber  1,  1963,  located  187  shocks  of  which  77  per  cent  were  in  an  area 

of  about  550  sq.  km.  Calculated  seismic  energies  varied  from  1.2 
x  109  to  1.6  x  10 14  ergs.  Average  depth  of  focus  was  9  km  with  an 
ordered  trend  in  the  most  seismic  active  area  possibly  related  to 
the  Falrview  Peak  Fault.  Microearthquake  sequences  followed  the 
major  earthquake  patterns  in  the  area  with  concentrated  activity  in 
separated  areas,  but  related  in  time.  Data  on  strain  release  charnc- 
U  rlstlcs  in  relation  to  earthquake  magnitude,  during  the  period  1954 
to  1962,  are  given.  Microearthquake  strain  release  studies  are  also 
included.  Depth  was  the  least  reliable  parameter  defining  hy|>ocenter 
location. 

MICKEY,  W.  V.,  Seismic  Effects  of  1000  lb.  li-E  Detonations  in  Salt  and 
Sedimentary  Deposits  -  Operation  PRE-DRiBBLE,  Contr.  No.  VT/ 
2034,  U.  S.  Coast  ard  Geodetic  Survey,  Wash.,  D.  C.,  1963. 

VES1AC  7967  VU  The  Coast  and  Geodetic  Survey  and  the  Geological  Survey  par¬ 

ticipated  in  a  high-explosive  detonation  program  in  the  DRIBBLE 
area  during  April,  May  and  .Tune,  1963.  Charge  sizes  ranges  from 
500  to  4000  lb;  shots  were  fired  near  the  towns  of  Rayleigh,  Collins, 
NcNeil  and  Ansley,  Mississippi.  Several  shots  were  detonated  on 
or  near  the  Tatum  Salt  Dome.  This  brief  report  is  concerned  with 
the  1000  lb.  shots  in  the  sedimentary  deposits  and  shots  in  the  salt. 
The  COWBOY  1000  lb.  shots  in  salt  are  included  for  reference. 


MICKEY,  W.  V.,  and  T.  R.  SHUGART,  Seismic  Data  Summary  Nuclear 
Detonation  Program  1961  through  1963.  Contr.  No.  VT  053,  U.S7 
Coast  and  Geodetic  Survey,  Wash.,  D.  C.,  1964. 
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The  Coast  and  Geodetic  Survey  has  participated  in  the  NOUGAT, 
STORAX  and  NIBLICK  nuclear  detonation  series  starting  with  the 
first  event  ANTLER.  This  report  summarizes  the  participation  of 
the  Seismology  Division  in  the  detonation  series  from  September 
15,  1961,  event  ANTLER  to  September  13,  1963,  event  BILBY. 


MICKEY,  W.  V.  and  J.  C.  STEPP,  Seismic  Effects  from  Controlled  Under- 
water  Detonations,  Operation  HYDRA  II A ,  Contract  No.  VT/2034,  U.  S. 
Coast  and  Geodetic  Survey,  Wash.,  D.  C.,  1962  (OFFICIAL  USE  ONLY). 


MIKUMO,  T.  and  K,  AKI,  A  Combined  Use  of  Strain  and  Pendulum  Seismo¬ 
graphs  for  a  Measurement  of  Local  Phase  Velocity,  Contract  No.  AF- 
AFOSR  25-63,  Calif.  Inst,  of  Tech.,  Pasadena,  Calif.,  1963. 

An  attempt  was  made  to  determine  the  local  phase  velocity  of 
seismic  waves  by  a  combined  use  of  records  written  by  the  strain  and 
pendulum  seismographs  set  up  a  single  station.  A  strain  seismograph 
record  may  be  reducible  to  the  space  derivative  of  the  ground  dis¬ 
placement  with  respect  to  the  direction  of  a  strain  rod,  while  the 
time  derivative  of  the  same  displacement  may  be  obtained  from  a 
pendulum  record.  The  ratio  of  the  two  derivatives  should  then  be 
the  apparent  local  phase  velocity  of  the  waves  along  the  direction  of 
the  instruments.  An  amplitude  and  phase  compensation  technique  was 
applied  to  the  two  kinds  of  seismograms  over  an  appropriate  fre¬ 
quency  range  to  get  the  phase  velocities  of  waves  for  five  quakes  re¬ 
corded  at  Pasadena. 


MILLER,  H.  J.,  Calibration  of  Long-Period  Seismographs  at  Thirteen 
Stations  Throughout  the  World.  Contr.  No.  AF  19(604 )-7376,  Lamont 
Geol.  Observ.,  Palisades,  N.  Y.,  1963. 

During  mid- 1962  accurate  calibrations  were  made  of  42  special 
seismograms  located  at  13  stations  throughout  the  world.  Given  are 
the  locations  of  the  stations.  Two  methods  were  used,  one  based  on 
a  steady-state  input  signal,  the  other  on  a  transient  pulse-like  input 
signal.  The  signals  were  applied  through  a  Willmore-type  bridge. 
Analysis  of  the  steady-state  output  was  conventional.  Described  is 
how  analysis  of  the  pulse  was  made.  Both  methods  provide  displace¬ 
ment  sensitivity  and  phase  response  curves.  The  instruments  were 
calibrated  according  to  existing  conditions.  They  were  then  adjusted 
for  standardization  and  recalibrated.  Discussed  is  the  installation 
of  the  bridge  and  pulse  generating  circuit.  Calibration  results  are 
given  in  graphical  form. 


MILLER,  M.  K.,  A.  F.  LINVILLE,  and  H.  K.  HARRIS,  Continuation  of 

Basic  Research  in  Crustal  Studies,  Annual  Report,  Rept.  No.  AFOSR 
67-0519,  Contract  AF  49(638)- 1588,  Texas  Inst.,  Inc.,  Dallas,  Texas, 
1967. 

Crustal  models  have  been  constructed  for  TFO  and  LASA. 

A  long  period  event  recorded  at  TFO  with  epicenter  in  Southern 
California  was  time  partitioned  and  Rayleigh  wave  dispersion  in  the 
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frequency  range  of  0.025  to  0.175  was  derived.  By  use  of  these  data 

fJeouSesh^  TF(°  m0del  Crust  has  been  substantiated  at  low  ’ 
cS?va„  COmp,lrison  01  ^doretical  and  enperimnnlal 

chan™  l’aV‘"B  a  "“'al  la>,er  "dth  an  abrupt  thickness 

change  (3cm  to  5cm)  was  used  for  scattering  studies.  The  dominant 
leaking  mode  of  propagation  in  the  thin  end  of  the  model  is  PL 

bJSdrPL^^in'lhVs18  eneT  primari,y  scattered  into  t  hi2  leak - 
nrnn^^L  L^-  U  ?  5‘cm  end‘  There  is  als0  some  evidence  of  wave 
propagation  wfiich  is  not  readily  explained  in  terms  of  modes 


MILLER,  M.  K.,  H.  K.  HARRIS,  and  F.  A.  LINVILLE 
Basic  Research  in  Crustal  Studies.  Final  Rept. 
1588,  Texas  Inst,,  Inc.,  Dallas,  Texas,  1967. 


,  Continuation  of 
Contract  AF  49(638)- 


This  report  is  divided  into  two  main  areas:  (1)  theoretical  dis- 
m  u.1:l| 10ns  and  experimental  measurements  of  the  funda¬ 

mental  Rayleigh  wave  at  LASA  in  Montana,  and  (2)  a  study  of  tele- 
seisnnc  signals  using  analog  model  data.  V 


MILLER,  M LK  A.  F.  LINVILLE,  and  II.  K.  HARRIS,  Experimental  Scat- 
Bg  Texal;  mV C°ntraCt  AF  49(638)- 15Bff;  Texas  Inst.,  Inc„ 

(n  ^laboratot7  l!10del  having  small  surface  irregularities  was  used 
to  perform  scattering  experiments.  The  experimental  model  consisted 
of  a  30-mni  brass  layer  over  a  steel  half-space.  Bonded  to  the  brass 
yer  were  small  brass  objects  acting  as  scatterers.  Backscattered 
Rayleigh-wave  energy  was  the  predominant  scattered  energy  observed 

transfirms^e^^H  W!re  '°  derive  the  mattering  function  which 
transforms  the  incident  energy  into  scattered  energy. 

MIN25  s-  “0W,  a"d  M-  HAYAKAWA,  Experimental  Studies  on 
Miscellaneous  Shocks  and  Reflected  Waves  Ca^gHTyTiTe  netonni inn 
Contract  No  SD-78,  Univ.  oT Michigan,  Inst,  of  Sci.  & 
Tech.,  Willow  Run  Labs.,  Ann  Arbor,  Mich.,  1964. 

,n.niH?!fr,bed  !,rt  the  relationships  obtained  in  experiments  between 
amp1  tude  variations  of  the  earth's  vibrations  and  the  distance  from 
the  shot  point  and  the  time  elapse  from  the  shot  time.  Section  1  de¬ 
scribes  the  problem  and  the  field  program;  Section  II  describes  the 
preliminary  experiments  and  investigations  made  prior  to  the  main 
phase  of  the  experiment;  Section  in  describes  an  experimental  study 
Of  a  amplitude;  Section  IV  describes  the  second  experimental  study 
of  amplitudes;  Section  Visa  conclusion.  Regarding  future  studies 
instruments  that  are  available  make  it  impossible  to  perform  iiar-’ 
monic  analysis.  Also,  there  io  need  to  construct  a  wave-producing 
apparatus  and  an  harmonic  analv’/er. 


M1N^’ J-  W"  Research  Directed  Toward  the  Study  of  Seismicity  in  the 
Southeastern  untied  States,  Annual  Veen.  Kept.  N572.  AF  19(6257- 
3892,  Kesearch  Triangle  Institute,  Durham,  North  Carolina  1966 
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This  annual  report  covers  research  activities  in  the  study  of 
seismicity  in  the  Southeastern  United  States.  Principle  research  ac¬ 
tivities  during  the  period  of  December  15,  1964  to  December  15,  1965 
were  concerned  with:  (1)  local  epicenter  location,  (2)  long-range  re¬ 
fraction,  (3)  computation  of  crustal  models  from  gravity  data  and 
surface  wave  dispersion,  and  (4)  computation  of  P  residuals.  Several 
epicenters  were  located  in  the  Southern  Appalachians  using  data 
from  VELA  standard  and  mobile  stations.  Magnitude,  focal  depth, 
and  energy  release  for  several  earthquakes  previously  reported  have 
been  calculated. 

Several  computer  programs  were  developed  during  the  course  of 
study.  These  include  epicenter  location,  P-resldual  computation, 
mass  anomaly  computation  from  gravity  anomalies,  autoregression 
of  ttme-scries  data,  and  the  computation  ot  phase  velocities  by  band¬ 
pass  filtering. 


M1NEAR,  ,1.  W.,  Research  Directed  Toward  the  Study  of  Seismicity  in  the 
Southeastern  United  States,  Final  Report,  2  January  1964  Through 
f5  December  1966,  Rept.  No.  AFCRL-67-0069,  Contract  AF  19(628)- 
3892,  Research  Triangle  Inst.,  Research  Triangle  Park,  N.  C..  1967. 

Travel  times  determined  from  local  earthquake  and  refraction 
data  arc  used  to  determine  the  crustal  struriurc  and  upjjer  mantle 
velocity  for  iiic  Soutiiern  Appalachain  region.  A  slight  velocity  reversal 
in  tiie  upper  crusi  at  a  depth  of  about  15  km,  a  general  increase  of 
crustal  velocities  and  densities  with  depth  below  this  zone,  and  an 
upper  mantle  low-velocity  zone  at  a  depth  of  70  kiu  are  indicated  be¬ 
neath  tiie  Soutiiern  Appalachians. 


MINEAR.  J.  W.,  Seismicity  of  the  Southeastern  United  Stairs.  Semiannual 
Tech.  Rept.  No.  2,  Contract  AKPA  Order  No.  292,  Research  Triangle 
Inst.,  Research  ,''ri angle  Park,  N.  C.,  1965 

Tills  report  deals  with  tiie  current  projects  at  the  llni v.  of  North 
Carolina  concerning  seismic  studies  of  the  southeastern  U.  S.  The 
electronic  rack  and  recorder  for  the  short -period  seismograph  iias 
been  in  operation  at  the  University  since  August,  1964.  However, 
tiie  University  is  seeking  to  establish  a  strong  capability  tn  geophysics 
and  is  therefore  considering  the  construction  of  a  vault  tn  a  remote 
rural  area.  Field  refraction  equipment,  discussed  here,  was  pur¬ 
chased  by  tiie  Research  Triangle  Institute.  The  equipment  consists 
of  an  Electro- Tech  eigiil -channel  refraction  systrniniountcd  in  a 
Scott  vehicle;  photographs  of  these  are  included.  Discussion  of  tiie 
short-period  displacement  seismograph  involves  accounts  of:  detec¬ 
tion  and  amplification,  lxxmi  centering,  and  otiier  matters. 


MITCHAM,  W.  S.,  Preliminary^  Evaluation  of  Vn\  M  Vector-Correlation 
Process  (Apjieiidlx  47o TrT>5-1T2T,  TR  65^57,  Contract  AF  33(657)- 
13666.  VT  5051,  Tciedync  Indus).,  Inc.,  C.eotecii.  Uiv.,  C.ariand, 

Texas,  1965. 

A  Vp  v  M  vector-correlation  process  for  a  three-component  set 
of  orthogonal  seismographs  was  examined.  Preliminary  theoretical 
considerations  applicable  to  data  interpretation  under  limiting  assump- 
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tions  were  developed.  One  simple  analog  computer  implementation 
of  the  process  was  developed  and  a  limited  amount  of  data  was  pro¬ 
cessed.  Alternative  approaches,  for  equipment  and  technique,,  were 
considered.  The  processor  provided  a  trained  analyst  with  informa¬ 
tion  lr\  a  form  suitable  for  discrimination  between  natural  and  man¬ 
made  events  on  the  basis  of  preliminary  source  location  and  depih 
from  a  3-component  set  of  seismographs. 


\IIZOUE,  M.,  "Deformation  of  the  Earth’s  Crust  In  the  Tempoku-Urakawa 
Zone,"  J.  of  the  Soc.  of  Geological  Survey,  Tokyo  UnivTjapan,  No.  1, 
pp.  29-37,  1962  (Translated  from  Japanese),  Contract  SD-78. 

In  this  paper,  it  is  shown  that  the  pattern  of  the  strong  negative 
anomalies  of  the  Tempoku-Urakawa  zone  can  be  explained  by  Vening 
Melnesz’s  theory  of  viscoelastic  deformation  of  the  crust  by  com¬ 
pressive  stress.  The  time  required  for  the  deformation  of  the  crust 
and  the  density  of  the  sedimentary  layer  were  also  calculated  and 
these  results  are  in  good  harmony  with  the  geohistorical  evidence  In 
this  region. 

MOHAMMADIOUS,  B.,  "Structure  of  the  Earth’s  Mantle  and  Core  According 
to  the  Energy  Spectra  of  Longitudinal  Waves, ’’  AnnaleB  de  Geophysique, 
Vol.  23,  No.  1,  pp.  61-107,  1967,  (Translated  from  French),  Contract 
DA  49-083  06A-3137. 

The  object  of  the  present  study  was  to  substitute  a  precise  defi¬ 
nition  of  the  signal  by  its  enerpv  spectrum  for  the  conventional  mea¬ 
surements  o!  periods  and  amplitudes  so  as  to  obtain  data  on  the  phenom¬ 
enon  at  the  source  as  well  as  the  elastic  properties  of  the  transversed 
media. 


MOLOTOVA,  L.  V.,  "Recording  Deep  Reflections  in  Seismic  Surveying," 
Trans.  Inst.  Phys.  Earth,  Akad.  Nauk,  USSR,  (Trudy  Inst,  Fiziki  Zemli, 
A.  N.,  SSSR),  No.  6,  pp.  237-252,  1959,  (Translated  from  Russian), 
Contract  DA-49-083  06A-3137. 

The  article  describes  experimental  da^a  on  the  recording  of  dis¬ 
tinct  strong  waves  with  arrival  times  of  11-17  sec  obtained  with  low- 
frequency  apparatus.  The  recording  site  was  17-70  km  from  the  shot 
point.  It  is  shown  that  the  recorded  waves  are  longitudinal  singly- 
reflected  waves  corresponding  to  the  Mohorovicic  discontinuity.  By 
an  approximate  analysis  it  was  found  that  the  reflecting  boundary  was 
at  a  depth  of  about  33  km  and  the  mean  wave  velocity  In  the  earth’s 
crust  was  about  6.0  km/sec. 


MONTGOMERY,  C.  S.,  Coordinate  Transformer,  Contract  No.  VT/072, 

AF  33(657  )-9967,  Geotechnical  Corp.,  Garland,  Texas,  1964. 

The  coordinate  transformer  is  an  electronic  analog  computational 
device  designed  for  operation  in  triaxial  seismograph  systems.  It 
is  designed  for  incorporation  between  the  phototube  amplifier  outputs 
and  the  recording  instrumentation  inputs  of  such  system.  Operational 
controls  permit  electrical  modification  of  output  signals  that  simulate 
geographical  leveling  and  orientation  of  a  triaxial  seismometer. 
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Chitput  stgnals  equivalent  to  a  conventional  three  orthogonal  com¬ 
ponent  setsmograph  syst  are  also  provided. 


MONTGOMERY,  C.  S.,  and  C.  GARRETT,  Digital  Film  Recorder  and 
Reader-Converter,  Tech.  Rept.  No.  6 128,  Project  VT/072, 

AF  33 (6 57)-d967 ,  Geotech.  Corp.,  Garland,  Texas,  1964. 

Thts  recorder  will  be  able  to  record  124  tracks  of  digital  Infor¬ 
mation  tn  parallel  form  on  16-mm  film.  The  Instrument  wtll  be  able 
to  record  the  outputs  of  10  short-period  digitizers  simultaneously  at 
a  50-Hz  rate.  Light-tight  preloaded  film  magaztnes  will  facilitate 
field  handling,  will  contain  enough  film  to  permit  the  Instrument  to 
operate  unattended  for  a  period  of  28  h.  Film  processing  wtll  be  per¬ 
formed  at  a  central  location  under  controlled  conditions  to  obtain  uni¬ 
form  characteristics.  The  reader  converter  will  be  mounted  in  a 
separate  console  suitable  for  laboratory  operatton.  The  reader  will 
photoelectrtcally  convert  the  recorded  information  into  an  electrical 
output.  Conversion  of  these  signals  for  computer  processing  is  dis¬ 
cussed. 


MONTGOMERY,  W.  D.,  A  Wave  Front  Reconstruction  Process  for  a  Dis¬ 
play  of  the  Multiple  Beams  of  Seismic  and  Other  Arrays,  Research 
Paper  P-249,  Contract  SD-50,  lnsl.  for  Def.  Analy.,  Washington,  D  C 
1966. 

The  passive  planar  arrays  used  in  receiving  sonic  waves  through 
the  earth  or  water,  or  those  used  in  radio  astronomy,  use  mechanical 
or  electronic  scanning  to  observe  a  large  solid  angle  such  as  2  pi 
steradians.  In  this  paper,  a  method  is  developed  for  obtaining  a  real¬ 
time  visual  display  of  such  wave  fields.  The  method  is  analogous  to 
the  use  of  a  wide-angle  lens  for  viewing  large  soltd  angles  In  the 
visible  spectrum.  It  uses  a  recently  developed  technique  of  incoherent 
holography  as  an  analog,  with  the  important  difference  that  the  sampling 
aspect  of  an  array  enables  one  to  obviate  any  film  processing  stage. 

An  appendix  treats  a  few  problems  for  seismic  arrays. 

MOONEY,  H.  M.,  Characteristics  of  Rayleigh  Wave  Dispersion  on  a  Two- 
Laye red  Soltd  Half  Space  for  Fundamental,  First  ^iear,  and  Second 
Shear  Modes,  Summ.  Rept.,  1  May  1962  Through  30  Aprtl  1964.  62-4 1 1 , 
AF-AFOSR  62-411,  Univ.  of  Minnesota,  Minneapolis,  Minn.,  1965, 

Tins  report  presents  a  summary  of  work  accomplished  to  date 
under  AFf'SR  Grant  62-411.  Since  ail  funds  provided  by  the  grant 
have  been  expended,  u  constitutes  a  final  report  also. 

Work  continues  on  the  project.  We  anticipate  that  two  papers 
will  be  submitted  for  publication  in  the  near  future. 

The  investigation  is  being  carried  out  in  cooperation  with  Dr. 

B.  A.  Bolt,  University  of  California. 


MOONEY ,  M.  H.,  B.  A.  BOLT',  Dispersion  Tables  for  Rayleigh  Waves  on  a 
Stngle  Surface  Layer,  Rvipt.  No.  4410-102-X.  Contract  SD-78,  AF- 
AFOSR-62-411,  filMtiute  of  Science  and  Technology,  The  Untv.  of  Mich., 
Ann  Arbor,  Michigan,  1965. 
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Tables  are  presented  to  show  the  dispersive  characteristics  for 
Rayleigh  waves  on  a  single  elastic  layer  overlying  a  uniform  elastic 
half-space.  Two  standard  models  are  considered,  each  specified  in 
terms  of  four  parameters:  Poisson's  ratio  in  the  layer  and  in  the 
ha.f-space,  and  the  shear  velocity  and  density  ntios.  Each  parameter 
is  varied  through  eight  values,  holding  the  other  three  parameters 
constant.  For  each  such  structure,  results  are  given  for  the  funda¬ 
mental  Rayleigh  mode  and  the  first  and  second  shear  modes.  The 
tables  consist  of  32  cases,  for  each  of  three  modes,  for  each  of  the 
two  standard  models,  or  a  total  of  192  tables. 

A  special  computation  procedure  for  group  velocities  is  used 
which  eliminates  the  errors  associated  with  the  usual  finite-difference 
approximation. 

Auxiliary  Information  includes  a  tabulation  of  long-period  cutoff 
values  as  a  function  of  structure  parameters. 

To  illustrate  the  results  for  specific  geologic  and  laboratory 
models,  36  additional  tables  are  given.  These  include  results  for  a 
continental  ice  cap,  a  continental  crust,  a  sedimentary  basin,  an 
alluvial  overburden,  various  two-  and  three-dimensional  seismic 
models,  and  a  case  selected  from  the  literature. 


MOORE,  E.  W.,  Evaluation  of  the  Multiple  Array  Processor  in  Detecting 
P-Wave  Motion  at  the  TFSO, "Spec.  Rep.  No.  14,  Project  VT.  O70. 
Contract  AF  33(65'lr)-1’747,  United  ElectroDynamtcs,  Inc.,  Pasadena, 
Calif.,  1964. 

This  is  an  interim  report  covering  all  records  presently  avail¬ 
able  at  the  TFSO  for  periods  when  the  Measured  Isotropic  Processor 
(MIP)  trace  of  the  Multiple  Array  Processor  (MAP)  was  operating 
properly  arid  for  which  USC  &  GS  epicenter  reports  have  been  re¬ 
ceived.  It  includes  fifty-five  days  during  January  and  February  1964. 
All  detected  telesetsmic  P  arrivals  during  this  time  were  examined 
on  MIP,  Sum  Dg  and  Zj.  Die  results  are  shown  in  Table  1. 

MOORE,  E.  W.,  and  D.  D.  NELfiON,  Long  Range  Seismic  Measurements  - 
SCROLL,  Rept.  No.  220,  Contract  VT/6702,  F33657-'68C-0945,  Tele- 
dyne  Indust.,  Inc.,  Alexandria,  Va.,  1968 

An  analysis  of  seismological  data  from  an  underground  nuclear 
axplosions  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  1^,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 


MOORE,  J.  C.,  Special  Purpose  Seismograph  System,  Tech.  Rept.  No. 
64-129,  Project  VT/072,  Af  33(657)-"5§67,  Geotech.  Corp.,  Garland, 
Texas,  1964. 

Described  is  a  portable  short-period  seismograph  system  which 
has  been  developed,  and  is  suitable  for  noise-survey  work,  observa¬ 
tory  site  locations,  and  similar  applications. 
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MORENCOS,  J.,  Contribution  to  the  Theory  of  the  Electromagnetic  Seis¬ 
mograph,  Sc i.  Rept.  No.  19,  Contract  AF  61(052)-657,  Inst.  Geografico 
Y  Catastrai,  Madrid,  Spain,  1967. 

VESIAC  16,495  VU  This  work  exposes  an  operational  method  for  deducing  the  re¬ 

sponse  of  an  arbitrary  seismograph  with  already  known  constants  to 
any  earth  motion.  The  treatment  yields  infinite  power  series,  which 
are  originated  by  successive  integrations  of  the  time-function  de¬ 
fining  the  earth  motion.  Such  series  become  well  known  expansions 
in  all  the  cases  of  practical  interest. 

The  approach  avoids  any  consideration  of  discontinuity  when  con¬ 
sidering  excitements  of  sudden  commencement,  in  spite  of  which  it 
provides  both  the  steady-state  and  the  transient  responses,  simul¬ 
taneously.  Neither  the  Laplace-transform  method  nor  the  Heaviside's 
unit  function  are  used. 


MORENCOS,  J.,  A  Method  for  Computing  Ground  Motion  Tables  for  any 
Galttzln  Type  Seismographs,  Contract  AF  6l(052)-657,  Instituto  Geo- 
graflco  y  Catastrai,  Madrid,  Spain,  1964. 

VESIAC  15,548  VU  This  report  is  intended  to  provide  the  seismologist  with  a  prac- 

AD  638  519  tical  tool  for  his  daily  laboratory  determinations.  The  tables  included 

here  have  been  planned  for  values  adequate  to  the  special  type  of  seis¬ 
mographs  used  in  the  Spanish  Selsmological  Survey.  Nevertheless, 
the  procedure  used  is  valid  for  computing  similar  tables  adapted  to  any 
Galitzin  seismograph,  the  dynamic  magnification  of  which  is  given  by 
a  formula  in  this  work. 


MORENCOS,  J.,  A  Study  of  Seismicity  on  the  Peninsula  Iberica  Area  - 
Scientific  Report  No.  16:  Calibration  of  an  Electro-Magnetic  Seismo- 
graph  in  the  General  Case,  Contract  AF  61(052 )-657,  Inst.  Geograf.  y 
Catastrai,  Madrid,  Spain,  1966. 

VESIAC  14,806  VU  The  responses  of  an  electromagnetic  seismograph  to  an  un¬ 

damped  harmonic  motion  and  a  sudden  pendulum  displacement  are 
considered  from  the  theoretical  point  of  view.  No  assumptions  were 
made  concerning  the  Instrument  constants,  in  order  that  practical 
formulas  for  calibration  in  the  general  case  might  be  deduced.  The 
damping  constants  arc  found  by  using  a  very  fast  portable  recorder. 
Finally,  a  detailed  exposition  of  the  practical  procedures  and  results 
is  given. 

MORENCOS,  J.,  On  the  Use  of  Implicit  Unknowns  in  the  Least  Square  Method, 
Scl.  Ropt.  No.  23,  Contract  AF  61(052)-657,  Instituto  Geografico  Y 
Catastrai,  Madrid,  Spain,  1968. 

On  the  basis  of  Schreiber's  formulation,  the  report  describes  a  com¬ 
puter  program  with  capacity  for  solving  up  to  9999  equations,  24  un¬ 
knowns  and  274  group-terms  or  implicit  unknowns,  which  can  have 
the  character  of  systematic  errors  from  circumstances  of  observation. 
Two  application  samples  are  included  as  illustration,  for  questions  in 
the  field  of  Seismology  and  Geodesy,  respectively. 
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MORGAN,  T.  A.  and  L.  A.  PANEK,  A  Method  for  Determining  Stress  in 
Rock,  Contr.  No.  DA-2939,  U.  S.  Bureau  of  Mines,  Wash7,  D.  C.,  1963. 

This  report  describes  a  method  for  determining  the  stress  in 
rock  based  on  a  requirement  for  static  equilibrium;  namely,  that  the 
total  load  on  a  sufficiently  large  area  must  remain  constant  even 
after  a  drift  or  stope  is  mined  in  the  area.  The  method  Is  based  on 
mathematical  relationships  that  are  independent  of  the  elastic  prop¬ 
erties  of  the  rock  and  the  stress  distribution  near  ihe  underground 
opening.  In  addition  to  determining  the  preexisting  stress  (before 
mining),  the  method  can  be  used  to  determine  ihe  change  in  stress 
due  to  mining. 


MORRILL,  B.  J.,  Maximum  Accelerations  and  Displacements  at  Hoover 
Dam  during  Underwater  Detonations  of  High  Explosives  in  Lake  Mead, 
with  Record  Supplement,  Contract  No.  VT/2034,  U.  S.  Coast  and  Geo- 
detic  Survey,  Wash.,  D.  C.,  1962. 

This  is  the  record  of  tests  made  by  ihe  USC  &  GS  in  1961-1962 
to  measure  accelerations  and  displacements  at  ihe  Hoover  Dam  during 
three  underground  detonations  of  high  explosives.  The  program  was 
pari  of  a  Crustal  Studies  Projeci,  with  detonations  several  miles 
above  ihe  dam  in  Lake  Mead,  for  which  6000  lb.  charges  were  required. 
Accelerations  from  the  1961  deionaiions  were  negligible  ai  Hoover 
Dam.  However,  in  June  1962,  a  more  efficieni  explosive  was  made 
available  for  coniinued  crusial  study  deionaiions.  Included  is  a  de¬ 
scription  of  procedure,  detonations.  iype  of  explosives,  and  instru¬ 
mentation.  Results  include:  maximum  accelerations  and  displace¬ 
ments;  comparisons  of  explosives  and  wave  form  study. 


MOZZHENKO,  A.  N.,  "Low- Frequency  Seismic  Apparatus,"  All-Union 

Scieniific  Res.  Inst,  of  Geopbys.  Methods  of  Surveying,  Address  Unknown, 
Undated,  (Translated  from  Russian),  Contraci  DA  49-083  06A-3137. 

For  the  equipping  of  teams  conducting  seismic  surveys  in  a  low- 
frequency  modification,  apparaius  which  permits  conducting  observa¬ 
tions  in  the  infrasonic  part  of  the  seismic  spectrum  (3-30  cps)  is 
necessary.  Discussed  are  designs  of  amplifiers  which  are  suiiable 
for  carrying  out  work  by  the  correlaiion  method  of  refracied  waves 
and  by  deep  seismic  sounding.  Also  discussed  are:  a)  a  small  porta¬ 
ble  seismologlcal  station,  the  "Zemlya"  ("Earth”);  b)  ihe  production 
of  a  low-frequency  seismograph,  the  SPEN-1;  c)  the  industrial  pro¬ 
duction  of  NS-3  seismographs;  d)  ihe  NCh  (low-frequency)  SS-30/60 
Seismic  Station.  Also  discussed  is  the  influence  of  radio  interference 
in  low-frequency  seismic  surveying. 


MUEHLBERGER,  W.  R,,  An  Investigation  of  the  Buried  Crust  of  North 
America,  Semiannual  Tech.  Rept.,  Coniract  No.  AF  49(638)- 1115, 
Univ.  of  Texas,  Ausiin,  Texas,  1962. 

This  report  describes  the  progress  made  in  the  procurement  of 
rock  samples  from  various  wells  in  the  wesiern  and  southwestern 
Uniied  States. 
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MUEHLBERGER,  W.  R.,  An  Investigation  of  the  Buried  Crust  of  North 
America,  Semiannual  Tech.  Rept.,  Contract  AF  49(638)- 1115,  Univ. 
of  Texas,  Austin,  Texas,  1963 

VESIAC  18,511  VU  Steady  progress  has  been  made  on  the  areas  discussed  in  the 

last  semiannual  technical  report.  In  addition,  an  intensive  search 
was  made  for  materials,  sample  identifications,  thin  sections,  etc., 
for  the  southeastern  United  States.  This  region  is  very  sparsely 
drilled,  many  of  the  wells  are  for  water,  with  the  final  result  that 
no  systematic  collections  of  samples  have  been  kept  for  much  of  the 
area. 


MUEHLBERGER,  W.  R.,  Investigation  of  the  Buried  Crust  of  the  North 
American  Continent,  Semiannual  Tech.  Rept.,  1  October  1964  -  3l 
March  1965,  Order  No.  180-62,  Contract  AF  49(638 )- 1 1 15 ,  Univ.  of 
Texas,  Austin,  Texas,  1965. 

VESIAC  10,322  VU  This  is  the  first  reporting  period  for  a  one  year  extension  on 

the  contract  to  study  the  Buried  Basement  of  the  North  American 
Continent.  The  Finai  Report,  distributed  in  September  1964,  gives 
the  basic  data  and  interpretations  concerning  this  project.  The  ex¬ 
tension  was  requested  so  that  a  few  critical  areas  could  be  documented 
in  more  detail.  Significant  results  of  the  project  are  given.  As  a  re¬ 
sult  of  the  project,  more  is  now  known  on  a  regional  basis  about  the 
Precambrian  evolution  of  the  mid-continent  region  that  for  the  wes¬ 
tern  United  States,  where  at  least  some  portions  of  it  are  exposed. 


MUEHLBERGER,  W.  R.,  An  Investigation  of  the  Buried  Crust  of  the  North 
American  Continent,  Contract  AF  49(638)-1115,  Univ.  of  Texas,  Austin , 
Texas,  1966 

VESIAC  15,314  VU  Petrographic  study  of  samples  from  more  than  3000  basement 

wells,  together  with  more  than  200  new  isotropic  age  determinations 
and  geophysical  information,  permit  an  analysis  of  the  Precambrian 
evolution  of  the  region.  Some  of  the  results  of  this  study  are:  (1) 
rocks  2500  m.y.  or  older  underlie  eastern  North  and  South  Dakota. 
Bands  of  greenstone  alternating  with  gneiss  and  granite  give  west- 
southwest-trending  gravity  anomalies,  similar  to  those  in  northern 
Minnesota  and  Manitoba;  (2)  almost  continuous  igneous  activity  is 
recorded  during  Late  Precambrian  time.  Events  older  than  1400 
m.y.  are  found  from  southwestern  Nebraska  to  central  Wisconsin; 

(3)  central  and  Trans-Pecos  Texas  contain  rocks  deformed  during 
the  Liano  orogony,  about  1000  m.y.  age. 


MUEHLBERGER,  W.  R.,  Late  Paleozoic  Movement  Along  the  Texas 

Lineament,  Contract  AF  49(630 )- 1 1 1 5 ,  Univ.  of  Texas,  Austin,  Texas, 
1965. 

VESIAC  10,015  VU  Discussed  and  described  is  the  Texas  lineament.  About  200-250 

miles  of  right-lateral  slip  took  place  aioag  this  lineament  during  the 
late  Paleozoic.  This  interpretation  is  supported  by  two  lines  of  rea¬ 
soning,  which  are  given  in  the  report.  Similar  analyses  of  the 
Amartllo-Wichita-Arbuckle  trend  from  the  same  kind  of  data  indicates 
that  Texas'  original  position  was  just  west  of  Florida.  Further  impli¬ 
cations  of  this  are  given. 
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MUEHLBERGER,  W.  R.  and  R.  E.  DENISON,  Precambrtan  Geology  of 
South  Central  New  Mextco,  Contr.  No.  AF  49(638)- 1115,  Univ.  of' 
Texas,  Austin,  Texas,  1964 . 

This  publication  reports  on  the  project  that  made  a  petrographtc 
study  of  sample  materials  from  each  basement  well  tn  the  district, 
and  isotropic  age  determinations  of  selected  samples  in  order  to 
work  out  the  geologtcal  history  of  Precambrian.  A  history  of  work 
done  in  the  area,  a  background  discussion  of  the  geology  of  the  area, 
and  a  regional  statement  dividing  the  Precambrian  rocks  into  four 
geological  untts,  together  with  a  description  of  those  units,  are  given. 
Conclusions  regarding  the  depositing  of  a  thtck  Precambrian  sedi¬ 
mentary  and  rhyolittc,  and  the  depositing  of  ltmestone,  sandstone, 
and  siltstone,  are  included.  Hopefully,  a  study  of  Larmtde  intrusions 
will  give  information  on  the  general  composition  of  the  underlying 
crustal  layers. 


MUEHLBERGER,  W.  R.,  R.  E.  DENISON,  and  E.  G.  LIDIAK,  Basement 
Rocks  in  the  Continental  Interior  of  the  United  States,  Contract 
AF  49(638 )- 1 1 15,  Univ.  of  Texas,  Austin,  Texas,  1961?. 

This  paper  describes  a  sequence  of  areas  from  north  to  south 
that  outline  tn  as  near  a  chronologic  order  as  possible,  the  major 
Precambrtan  events  of  the  continental  tntertor  of  the  U.  S.,  show  the 
variety  of  basement  rock  types  present,  and  show  the  varying  detail 
posstble  in  mapping  depending  on  the  kinds  of  data  available. 


MUEHLBERGER,  W.  R.,  R.  E.  DENISON  and  E.  G.  LIDIAK,  Buried 

Basement  Rocks  of  the  United  States  of  America  and  Canada,  Vol.  I., 
Final  Report,  Contr.  No.  AF  49(638 )- 1115,  Univ.  of  Texas,  Austin, 
Texas,  1964. 

This  is  the  first  of  a  two  volume  final  report  on  the  construction 
of  a  map  of  the  geology  of  the  buried  basement  of  the  United  States 
and  western  Canada.  The  report  is  intended  mainly  as  an  amplifi¬ 
cation  and  explanation  of  the  map  itself  and  includes  brief  descrip¬ 
tions  of  the  rock  units  recognized  and,  insofar  as  possible,  their 
inferred  sequence  of  formation.  It  also  includes:  1)  the  locattone 
and  rock  type  of  each  sample  studied  petrographically ;  2)  the 
specific  gravity  of  cores  available:  and  3)  the  isotropic  ages  of 
rocks  analyzed. 


MUEHLBERGER,  W.  R.,  R.  E.  DENISON  and  E.  G.  LIDIAK,  Buried  Base- 
ment  Rocks  of  the  United  States  of  America  and  Canada,  Vol,  II. 
Appendix,  Final  Report,  Contr.  No.  AF  49(638)- 1 115,  Univ.  of  Texas, 
Austin,  Texas,  1964, 

This  appendix  (Vol.  2  of  2)  includes  an  explanation  of  symbols 
used  on  the  map  of  the  buried  basement  of  the  U.  S.  A.,  petrographic 
data  tables  for  all  wells  studied  by  project  members,  and  tables  of 
density  of  the  basement  rock  cores  which  were  accumulated  during 
the  course  of  this  study. 
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ifcuT  M  H  ■  V,UCHS-  Investigations  on  the  Nonelasiic  Behavtor  0f  tho 
6|’  Qufrte^  Progress  Kept.  No.  1,  Contract  At'  61(052). 
1965  Institute,  Technical  University,  Karlsruhe,  Germany, 

The  distorting  effect  of  the  earth's  crust  on  the  spectrum  of  seismic 
?h»  Ch  are  ' transmitted  from  the  source  through  the  mantle  to 
the  receiving  station,  s  discussed.  In  an  attempt  to  correct  for  the 
n„c*  °*  the  receiver-crust"  a  crustal  model  for  the  region  of 
the  Grafenberg  Observatory  (GGGR)  near  Niirnbcrg,  Germany  has 

'  HS  features  are  a  positive  velocity  gradient  at 
the  top  of  the  crystalline  basement,  a  low-velocity  channel  at  a  depth 
of  about  10  km,  and  the  possible  existence  of  a  high-velocitriaver 
just  above  the  Mohorovicle  discontinuity.  y  y 


w  K;,FU£HS’  Investigations  on  the  Nonelastic  Behave- 
of  the  Upper  Mantle,  Quarterly  progress  RepirNo.  2,  AF  61(052)-  " 
6i,  Geophysical  Institute,  Tech.  Univ.,  Karlsruhe,  Germany,  1965. 

ti,it„AarUbif^edUre  f°r  thG  ls0lation  of  the  effects  of  anelas- 
tra  nf  ^  V*  uP^r  and  its  implications  on  the  spec¬ 

tra  of  body  waves  is  outlined.  Reliable  information  about  the  source 
spectrum  and  the  spectral  "transparency"  of  the  crust  below  the 
source  and  the  receiving  station  has  to  be  obtained  prior  to  analysts 
Work  continued  to  collect  previously  obtained  data  on  crustal  and 
upper  mantle  structure  in  Europe  and  to  reinterpret  seismic  refrac¬ 
tion  observations.  A  reinterpretation  of  a  north-south  profile  in 

^w  veflnr?rmhariy  br°Ugbt  f°rth  neW  evidence  for  the  existence  of  a 
leTnHt1  y  Chanr  ln  he  Upper  crust-  The  influence  of  this  high- 

mrlrfpiiynf  y  ?Yhf  Spectra  01  body  waves  is  discussed  for  two 
models  of  crustal  structure  along  the  Haslach  profile. 


a™.K- JUCHS,  Investigations  on  the  Nonelastic  Behavior 
of. the  Upper  Mantle,  Quarterly  Narrative  Progress  Rept.  No  4 - 

Sm^y  196661(052)'861’  nist"  Tech-  Univ-  Karlsruhe, 

mi  ^PeCv!al  F°rtr1an  11  program  for  ^e  spectral  analysis  of  seis- 
mic  body  phases  is  briefly  described.  The  P-  and  S-waves  of  a 

rntl?lwk  (10  September  1960)  have  been  analyzed  with  different 
R,rth«rdilf  Hrent  saiT,p}ing  ‘ntervals  and  with  different  time  windows. 
Further  evidence  for  the  existence  of  a  low-velocity  channel  in  the 
upper  part  of  the  continental  crust  has  been  derived  by  comparison 
o.  experimental  and  theoretical  group  velocities  of  Rayleigh  waves 
n  central  Germany.  A  crust  and  upper  mantle  model  STUTTGART 

imrpenPtr«eSun.!at.1Vev,[°r  central  Eur°Pe  is  Presented.  Numerical  exper- 
with  slight  variations  of  the  model  parameters  and  their 

discussed  Rayleigh  wave  disPersion  and  S-wave  travel  times  are 


MUELLER,  S.,  K.  FUCHS,  Investigation  on  the  Nonclastic  Behavior  of  tho 
Ugper  Mantle,  Quarterly  Progress  RepT.  No.  5,  Contract  AF  61(052)- 
86!,  Geophysical  Inst.,  Tech.  Univ.,  Karlsruhe,  Germany  1966 
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r-pnases  from  three  shocks  recorded  by  the  tone-period  instru¬ 
ments  of  the  LRSM  Graefenbcrg  Observatory  have  been  harmonicatty 
analyzed.  The  spectra  of  the  three  components  show  similarity  even 
in  details  for  the  same  shock.  Slight  discrepancies  must  be  ascribed 
to  different  Instrument  response  and  to  different  transfer  functions 
for  the  vertical  and  horizontal  components. 


VESIAC  10,519  VU 


MUELLER,  S.,  K.  FUCHS,  Invest  igat ions  on  the  Noneiastlc.  Behavior  of  ihe 
Upper  Mantle,  Quarterly  Prog.  Rept.,  Contract  AF  61(052)-EBT,  GeopfTvs 
Inst.,  Tech.  Univ.,  Karlsruhe,  Germany,  1967.  1  y 


A  brief  summary  of  the  work  done  in  evaluating  the  effect  of  the 
crust  and  upper  mantle  on  the  spectrum  of  body  waves  is  given. 


VESIAC  17,624  VU 
AD  658  047 


MUELLER  S.,  K.  FUCHS,  Investigation  on  the  Noneiastic  Behavior  of  the 
Upper  Mantle  Scl  Interim  Rept.,  fact.  Kept.  No.  <5,  Coni racTAF5TT5$2 )- 
801,  Geophys.  Inst.,  Tech.  Univ.,  Karlsruhe,  Germany,  1967. 

spectrum  of  seismic  body  phases  radiated  from  sources  within 
the  earth  s  crust  is  distorted  by  multiple  reflections  In  the  crustal 
layers.  To  estimate  the  crustal  distortion  crustal  transfer  functions 

n°J#r,T?V?s  ^CCn  c°mputed  for  sources  having  a  simple  radiation 
pa  tern  in  the  infinite  medium.  Radiation  patterns  have  been  computed 
for  P- waves  in  the  frequency  range  from  0  to  0.5  cps.  An  attempt 
has  been  made  to  separate  the  effect  of  the  free  surface  from  that  of 
the  layered  crust  in  case  of  an  explosive  source. 


VESIAC  18,521  VU 


MUELLER,  S.,  and  K.  FUCHS,  Investigation  on  the  Nonelastic  Behavior 
of_the  Upper  Mantle,  Progress  Kept.  No.  8,  Contract  AF  61(0S2)-86l 
Geophysical  Inst.,  Technical  University,  Karlsruhe,  Germany,  1967 

New  calculations  of  the  radiation  pattern  for  the  two  basic  source 
types  (atmospheric  and  buried  explosions)  have  been  carried  out.  /nv 
quantitative  conclusions  based  on  the  radiation  pattern  crucially  de¬ 
pend  on  a  precise  knowledge  of  the  structure  of  the  "source  crust". 
Attempts  have  therefore  been  made  to  evaluate  the  influence  of  various 
crustal  parameters. 


MUELLER,  S.,  K.  FUCHS,  Investigations  on  the  Noneiastic  Behavior  of  ihe 
Ujjpr  Mantle  Progress  Rept.  No.  9,  1  August  -  3l  October  T9677 Con¬ 
tract  AF  6 1  (052 )- 86 1 ,  Geophysical  Inst.,  Tech.  Univ.,  Karlsruhe  Ger¬ 
many,  1967.  ' 


VESIAC  18,324  VU 


Tills  report  discusses  the  present  status  of  the  work  being  clone 
on  the  investigation  on  behavior  of  the  upper  mantle. 


VESIAC  14,977  VU 
AD  641  312 


MUELLER,  S.,  K.  FUCHS,  Investl 
Upper  Mantle,  Annual  Summ. 


;ations  on  the  Noneiastic  Behavior  of  the 
•pt.  No.  1,  Contract  AF  61(052)-56T, 


Geophysical  Inst.,  Technical  Univ.,  Karlsruhe,  Germany,  1966. 

In  thin  annual  summary  report,  the  following  work  is  reported 
1)  a  procedure  for  the  spectral  analysis  of  seismic  body  waves  is  de- 
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scribed;  2)  digital  spectral  analysis  has  been  performed  for  the  P  and 
S  phase  of  a  Crete  shock  (10  September  1960).  The  cause  of  the  var¬ 
iance  of  the  amplitude  spectra  is  investigated;  3)  a  crustal  model  has 
been  derived  from  seismic  refraction  results  close  to  the  '"raefenberg 
Observatory  in  northeastern  Bavai  ia;  new  transfer  functions  have  been 
computed  for  three  crustal  models  in  central  Europe;  4)  crustal  data 
have  been  compiled  for  a  trans-European  profile  from  the  Iberian 
Peninsula  to  northern  Fennoscandia;  b)  the  structure  of  the  upper 
mantle  in  Europe  was  derived  from  surface  wave  dispersion  data  and 
body-wave  travel  times. 


MULLER,  S.,  "Influence  of  Semi-Elastic  Sediments  on  the  Propagation 
of  Oceanic  Rayleigh  Waves,"  Inst,  of  Ground  Displacement  and  Seis- 
mology,  Jena,  No.  77,  pp.  171-175,  Undated,  (Translated  from  Ger¬ 
man),  Contract  SD-78. 

VESIAC  12,721  VU  The  analysis  of  nonstationary  seismic  processes  by  means  of  an 

electronic  sound  spectrograph,  as  given  by  Ewing,  Muller.  Landisman, 
and  Sato,  permitted  for  the  first  time  an  accurate  investigation  of  the 
spectrum  of  oceanic  Rayleigh  waves  and  their  higher  modes.  In  this 
report,  the  spectrum  analysis  of  an  earthquake  was  given  which  had 
been  recorded  on  August  21,  1951,  in  Pasadena,  California  by  a  verti¬ 
cal  Benioff  seismometer  and  recorded  on  magnetic  tape.  This  report 
is  concerned  with  the  structure  analysis  of  this  recording. 


MULLER,  S.,  "Investigations  of  Continental  Rayleigh  Waves  in  Eurasia," 
Inst,  of  Ground  Dynamics  and  Seismology,  Publ.  Jena,  No.  77,  pp.  165 - 
T?0,  I'odated,  (Translated  from  German),  Contract  SD-78. 

VESIAC  12,722  VU  Two  earthquakes  in  Sinkiang,  China,  in  April,  1961,  were  accurately 

recorded  in  Stuttgart  with  a  L-P  Press-Ewing  seismograph.  In  both 
cases,  the  epicenter  was  located  at  the  same  place  at  a  distance  of 
5340  km  from  Stuttgart.  The  wave  pa'b  was  continental  and  crossed 
an  extensive  mountain  massif  in  the  vicinity  of  the  focus.  Both  seis¬ 
mograms  are  identical  in  detail. 

This  paper  shows  that  a  standardized  model  of  the  crust  for 
Eurasia  can  be  derived  from  the  phase  and  group  velocity  dispersion 
of  continental  Rayleigh  waves  (H  45  km).  For  the  structure  of  the 
upper  mantle,  the  velocity  distribution  given  by  Gutenberg  must  be 
assumed. 


MUNUERA,  J.  M.,  Approximate  Rough  Slip  Vector  Direction  Determination 
for  Iberian  Non  Shallow  Shocks,  Using  the  Polarization  Angle  from 
Two  Local  Stations,  Sci.  Rept.  No.  24,  Contract  AF  61(052)-657, 

Instituto  Geografico  Y  Catastral,  Madrid,  Spain,  1968. 

VESIAC  18,328  VU  Simplified  method  based  on  working  assumptions  to  deduce  an 

AD  671  516  approximate  rough  slip  vector  direction  for  non  shallow  shocks,  using 

S  wave  polarization  angle  from  two  SP  seismological  stations  and  in¬ 
cluding  a  program  to  compute  angles,  which  give  this  spacial  direc¬ 
tion,  where  the  two  last  angles  are  the  dip  and  drift  angles  of  the 
probable  fault  plane,  supposing  that  mechanical  focal  distribution  agrees 
with  Model  II. 


444 


VESIAC  16,497  VU 


VESIAC  16,645  VU 
AD  647  952 


VESIAC  15,897  VU 
AD  637  674 


VESIAC  7696  VU 


WILLOW  RUN  LABORATORIES 


MUNUERA,  J.  M.,  Far  Shocks  Magnitude  Determination  from  LP  Malaga 
and  Toledo  Seismograms,  £JcL  Rept.  No.  20,  Contract  AF  61{052)-65’? 
Inst.  Geografico  Y  Catastral,  Madrid,  Spain,  1966. 

The  paper  presents  preliminary  results  obtained  as  an  extension 
of  the  magnitude  scale  which  was  deduced  for  near  shocks,  and  Is  now 
applied  to  distant  earthquakes  using  LP  records  and  P  waves.  The 
measuring  method  uses  the  first  three  pulse  groups  on  the  records, 
(three  components).  The  results  seem  acceptable  when  compared  with 
several  values  published  by  different  US  seismological  taboratorles. 


MUNUERA,  J.  M.,  The  Intergovernmental  Union  of  Selsmoloirv  and  Seis- 
mlc  Engineering  (in  Spanish).  Contract  Af fil/ASS LJU.7  S' gflEiTS ~ 
Geografico  Y  Catastral,  Madrid,  Spain,  1965. 


The  UNESCO  organized  f^lr  missions  of  inquiry  into  seismology 
and  seismic  engineering  for  the  regions  of  Souihwest  Asia,  South 
America,  the  Mediterranean  and  Near  Orient,  and  Africa.  At  the  XII 
meeting  of  the  general  conference  of  UNESCO  a  resolution  was  ap¬ 
proved  authorizing  the  General  Director  to  call  togeiher  an  intergovern¬ 
mental  meeting  on  seismology  to  determine  a  conceried  action  for  the 
improvemeni  of  seismic  networks,  and  of  the  tsunamis  warning  svs- 
tems  and  also  to  gain  more  effeciive  proiection  against  earthquakes 
nius  In  1962,  the  Intergovernmental  Union  of  Seismology  and  Seismic 
Engineering  was  formed.  This  test  pertains  to  the  organization  and 
observations  of  the  missions  pertaining  to  seismology  and  seismic 
engineering. 


MUNUERA,  J.  M.,  Seismic  Magnitude  and  Specific  Absorption  Coefficient 
mUie  Iberian  Kegion,  Set.  Rent.  No.  14.  Contract  fii(f«grarcr 
Instituto  Geografico  Y  Catastral,  Madrid,  Spain,  1965. 

Tills  report  presents  a  description  of  ihe  magnitude  scale  used 
by  the  Spanish  £ei  sinological  Survey  (SSS)  for  earthquakes  Inside  the 
area  5  E  -  10  W,  35  -  44  N,  which  has  been  derived  from  shear- 
wave  data.  A  ierm  for  the  specific  absor|ition  coefficient  is  included 
in  this  magnitude  scale.  The  coefficient  is  computed  using  theoretical 
and  emperical  formulas.  Examples  of  ihe  use  of  this  scale  are  given 


MUNUERA,  J.  M.,  Spanish  Map  of  Probable  Seismic  Frequence  (Abstract) 
Conir.  No.  AF  Cl(052)-657,  Inst.  Geografico  N^CaiasTriTl,  Madrid 
Spain,  1964. 

This  is  an  abstract  of  an  unpublished  article.  The  authors  used 
as  material  the  previous  selection  of  earthquakes  grouped  Iry  enoclis. 
Discussed  are:  1)  use  of  ihe  Guienberg  and  Richter  formula;  2)  the 
establishment  of  the  probable  frequency  period  3)  the  fact  that  all 
available  seismic  data  are  plotted  when  the  intensity  was  VI  or  more, 
4)  the  designing  of  the  equal-frequency  curves,  following  a  simple 
to|X)grnphical  criterion.  This  map  can  be  used  to  establish  different 
zones  in  order  io  obtain  application  for  the  building  codes  or  earth¬ 
quake  engineering  rules. 
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MUNUERA,  J.  M.,  "Spanish  Seismic  Map  for  Probable  Intensity,”  Memocias 
del  Institute  Geograflco  y  Cat  astral,  Vol.  34,  No.  2,  pp.  1-15,  1965, 
(Translated  from  Spanish),  Contract  SD-78. 

An  earthquake  catalog  published  by  the  Seismology  Service  of  the 
Inst.  Geograflco  y  Catastral  is  discussed.  The  following  can  be  de¬ 
rived  from  the  map:  a)  curve  of  equal  probability  for  the  occurrence 
of  a  strong  earthquake  of  gtven  intensity;  b)  zones  of  seismic  activity 
applicable  to  seismic  engineering.  The  findings  can  be  summarized 
by  transformation  from  the  percent  curves  to  the  lsoseismals  of  equai 
probability.  The  map  has  been  prepared  for  this  purpose,  limited  to 
the  Spanish  territory  in  the  region.  Weighted  regression,  probable 
frequency,  isoprobability,  and  other  subject;  are  discussed. 


MUNUERA,  J.  M.,  A  Study  of  Seismicity  on  the  Peninsula  Iberlca  Area, 
Annual  SUmm.  Rept.  No.  1,  Contract  No.  AF  6l(052)-657,  Instltuto 
Geograflco  Y  Catastral,  Madrid,  fyain,  Dec.  1963. 

This  report  contains:  1)  Introduction,  describing,  a)  Program 
of  the  research;  b)  Work  planning  to  develop  the  research;  2)  Pro¬ 
gress  during  1963,  a)  Disturbances  and  background  noise,  b)  Cali¬ 
bration  of  SSS  net,  c)  Microseismic  storms,  Toledo  and  Malaga, 
d)  Seismicity  of  the  area,  e)  Crustal  structure;  3)  Technical  Notes 
Formulated:  (TN-1)  "Seismic  Data",  Sept.  1963.  J.  M,  Munuera; 
(TN-2)  "Calibration  of  the  Galitzin  type,  SP  seismographs  of  the  SSS", 
Oct.  1963,  J.  Morencos;  (TN-3)  "Observed  noise  in  the  Standard 
Seismographs  of  Toledo  Observatory",  Oct.  1963,  G.  Payo;  (TN-4) 
"Background  noise  on  the  SSS  Standard  Instruments”  (not  finished 
yet),  A.  Lope;:  Arroyo. 


MUNUERA,  J.  M.,  A  Study  of  Seismicity  on  the  Peninsula  Iberlca  Area 
Annual  Summ.  Rept.  No.  2,  Contract  AF  61(052)-6&7,  Instltuto  Geo¬ 
graflco  Y  Catastral,  Madrid,  Spain,  1965. 

Work  accomplished  in  1964  includes  studies  in:  a)  background 
noise;  b) optimum  working  conditions  of  the  seismograph  net;  c)  study 
of  microseismic  storms,  and  the  study  of  differences  in  these  storms 
in  Toledo  and  Maiaga;  d)  regional  structure  by  seismicity  studies 
and  comparison  with  geotechnic  Spanish  maps;  e)  crustal  structure 
deduced  from  near  and  distant  earthquakes,  and  comparison  with  the 
average  structure  of  Europe.  Aiso  included  is  a  summary  of  the 
scientific  reports  for  1964,  and  a  iist  of  other  addltiona'  papers. 


MUNUERA,  J.  M.,  A  Study  of  Seismicity  on  the  Peninsula  Iberica  Area, 
Annuai  Summ.  Rept.  No.  3,  Contract  AF  G 1  (052 )-657 ,  Institute 
Gcografico  y  Catastral,  Madrid,  Spain,  1966. 

Topics  reported  here  are  concerned  with  seismicity,  crust- 
mantle  structure,  and  seismic  analysis  of  the  Toledo  and  Maiaga  re¬ 
gions.  Sprengnether  seismometer  calibration,  computer  programs, 
seismicity,  crust-mantle  structure,  and  research  on  the  upper  man- 
tie  structure  in  the  Toledo  and  Maiaga  areas  are  discussed.  Tech¬ 
nical  papers  completed  during  1965  are  included. 
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MUNUERA,  J.  M.,  A  Study  of  Soismtctty  on  the  Peninsula  Iberlca  Area 
Annual  Simm.  Rept.,  1  J«s  )uary  -  31  December  i»6V,  Contract  AF ' 
61(052)-657,  Institute  Geograflco  y  Catastral,  Madrid,  Spain,  1968 

A  progress  report  for  1967,  summarizing  computer  programs 
prepared,  results  obtained  on  Iberian  travel  times  and  methods 
followed  In  the  studies,  mainly  on  focal  mechanism  is  contained  in 
this  report.  The  report  Includes  abstracts  of  4  papers  presented  to 
the  XIVth  General  Assembly,  Zurich,  of  the  1UGG,  a  list  with  other 
9  publications  and  8  additional  papers  In  different  stages  of  prepara- 


VESIAC  18,331  VU 
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MUNUERA,  J.  M.,  A  Study  of  Seismicity  on  the  Peninsula  Iberica  Area 
Final  Sci.  Rept.,  1  Jan.  1963  to  31  March  1568,  Contract  ATT1  (052 )- 
657,  Inetituto  Geograflco  Y  Catastral,  Madrid,  Spain,  1968. 

The  Final  Scientific  Report  contains  a  note  on  station  factors 
by  Lopez  Arroyo;  samples  deducing  m  from  S  spectra  and  two  scanning 
programs  to  compute  F(C,T)  for  LQ  and  LR  waves,  by  Munuera  and 
comments  by  Payo  on  the  use  of  both  simplified  computer  programs 
to  deduce  phase  velocity  dispersion  curves.  It  Includes  also  the  ab¬ 
stracts  of  the  26  Scientific  Reports  produced  and  the  11  additional 
papers  published  in  the  total  research  time,  from  1  Jan.  1963  to  3i 
March  1968. 


VESIAC  10,285  VU 


MUNUERA,  J.  M.,  A  Study  of  Seismicity  on  the  Peninsula  Iberica  Area 
Eplcwter^and  Frequency,  Scientific  ftepori  No.  6.  ContracFAT  *’ 
61(052)-657,  Instituto  Geograflco  Y  Catastral,  Madrid,  Spain,  1965. 

The  authors  have  studied  the  density  of  shocks  at  the  different 
active  quadricies  on  the  area  10  deg.  W  -  5  deg.  E  and  35  deg  -  44 
deg.  N,  establishing  22  seismic  regions  of  approximately  homogeneous 
density.  A  map  Is  prepared;  plotted  are  the  acceptable  epicenters  with 
coordinates  computed  or  deduced  from  macroscismic  determinations. 
Results  are  given  concerning  the  observation  of  apparently  cyclic 
tendency  for  the  migration  of  the  maximal  density  corresponding  to 
different  epochs,  the  frequency  and  magnitude  relation,  and  an  approx¬ 
imate  expression  for  the  regression  of  LogN  and  m. 


VESIAC  14,807  VU 


MUNUERA,  J.  M.,  A  Study  of  Soismtcitv  on  the  Pcntnsula  Iberica  Area  - 
Scientific  ReporTFo.  17:  Iberian  Scism'lcUy',  1961-1965,  Contract 
AF  Cl(052)-657,  Inst.  Geograf.  y  Catastral,  Madrid,  Spain,  1966. 

From  recordings  of  237  earthquakes,  maximal  density  migration, 
parabolic  regression  (log)  N,  m,  cyclic  frequency  variation,  strain 
accumulation  shape,  intralplnc  character  and  intermediate  foci  in  re¬ 
lation  to  faults  have  been  deduced  in  agreement  with  those  of  a  fifty- 
year  period, 


MUNUERA,  J.  M.,  J.  MOUENCOS,  A.  L.  AUROYO,  and  G.  PAYO,  A  Study 
of  Seismicity  on  the  Peninsula  Iberica  Area.  Scientific  ReporfTJo. 

13,  AF  61(0521-657,  Instituto  Geografico  y  Catastral,  Madrid,  Spain, 
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Four  main  areas  are  considered  In  the  report-  (1)  In  an  attempt 
to  improve  the  recordings,  the  authors  have  investigated  the  origin 
and  characteristics  of  the  background  noise  on  the  SSS  net,  mainly  at 
Malaga  and  Toledo;  (2)  They  have  considered  it  a  fundamental  task  to 
standardize  the  SSS  net,  mainly  the  SP  Hiller  seismographs,  built  as 
an  homogeneous  series  and  Installed  at  seven  out  of  nine  Spanish 
stations  (five  outside  the  studied  area);  (3)  They  have  studied  the 
crust-mantle  structure  between  Toledo  and  Malaga;  (4)  With  regard 
to  seismicity,  they  analyzed  all  the  material  quoted  in  the  Spanish 
official  seismic  catalog  up  to  1960  and  made  a  statistical  study  of 
absolute  seismicity  and  relative  frequency. 


MUNUERA,  .1.  M.  and  A.  LOPEZ-ARROYO.  A  Study  of  Seismicity  on  the 
Peninsula  Iberlca  Area,  Scl.  Rept,  No,  21,  Recording  Capabilities  of 
some  Sianlsh  Selsmological  Station^,  Contract  AF  61(052)-657.  Inst'. 
Geograiico  Y  Catastral,  Madrid.  Spain,  1967 

Sensitivily  curves  for  TOL  and  MAL  stations  are  deduced.  It 
is  shown  that  TOL  Is  more  sensitive  than  MAL  owing  mainly  to  its 
longer  period  microseismtc  noise,  different  of  the  P-wavc  period. 

MUUAYAMA.  N.,  "Pressure  Waves  Produced  by  I  he  Large  Nuclear  Ex¬ 
plosions  in  1961-1962."  Kishocho  Kenkyu  .liho.  No.  15.  pp.  5-6.  March 
14.  1963,  (Translated  from  Japanese!, 'Contract  SD-7H. 

Direct  waves,  first  trains  A.  antipodal  waves,  second  trains  A, 
and  return  of  the  direct  waves  after  a  complete  global  passage  as  well 
as  third  I  rains  A  were  found  in  the  microbarograph  records  of  the 
large  explosions  at  Novaya  Zetulya  In  1961-1962.  Observed  features 
of  these  pressure  waves  Including  son  e  new  findings  are  referred  to 
in  some  detail  In  tills  article.  Some  of  the  dispersion  curves  of  group 
velocity  against  period  exhibit  the  effects  of  thermal  structure  and 
wind  in  the  atmosphere  on  the  propagation  of  pressure  waves.  Tracing 
of  an  Inversely  dispersed  wave  train  supcrim|K>scd  tiy  a  normally 
s  dispersed  wave  train  in  A  waves.  Other  inversely  dispersed  waves 
having  a  period  shorter  than  0.5  minutes  are  found. 


MURDOCK.  .1.  N.,  Configuration  of  the  Crust -Mantle  System  in  the  Central 
Aleutians,  an  Hypothesis.  Contract  Alt  PA  Order  "No.  633.  Earthquake 
Mechanism  Lab.,  San  Francisco.  Calif.,  1967. 

llils  report  describes  the  construction  of  a  livpotheoretical  geo¬ 
logic  model  of  the  region  between  the  Aleutian  Islands  and  the  Aleutian 
Trench,  using  data  from  the  1961  Central  Aleutians  seismic  experi¬ 
ment  as  well  as  data  from  other  investigations. 


Ml  ItDOC'K,  .1.  N..  Preliminary  Report  Oil  Earthquake  Studies,  Contr.  No. 
AF  19(6041-8517,  Texas  hist.,  Inc..  Dallas,  Texas,  19647" 

This  report  attempts  to  determine  the  feasibility  of  obtaining 
polarity  data  from  secondary  phases  and  to  arrive  at  a  better  notion 
of  the  control  that  the  focal  mechanism  exerts  on  the  seismic  record. 
These  studies  are  now  possible  with  known  instrument  magnification 
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and  uniform  instrumentation  of  the  "world  array”.  The  st’idy  is  aimed 
at  determining:  1)  whether  polarity  of  secondary  phases  may  now  be 
obtained  from  uniform  recordings;  2)  the  actual  effect  of  the  focal 
mechanism  on  the  attenuation  patterns  of  P  and  S;  and  3)  the  signifi¬ 
cance  of  observed  radiation  patterns  of  secondary  phases.  The  re¬ 
port's  seven  sections,  some  of  which  are  included  here,  describe 
phase  identification,  seismic  signatures  from  the  Sprengnether  sys¬ 
tem,  and  other  subjects. 


MURDOCK,  J.  N.,  A  Study  of  Earthquake  Activity  in  the  Central  Aleutians 

Recorded  at  Local  Distances,  Technical  Letter  EML-2.  Contract - 

ARPA  Order  No,  533,  Earthquake  Mechanism  Lab.,  San  Francisco 
Calif.,  1966. 

Small-magnitude  earthquakes  occurring  in  the  Central  Aleutians 
during  the  time  of  the  1964  Aleutian  experiment  have  been  located 
from  seismic  data  gathered  at  local  distances.  Shallow  earthquakes 
occurred  mainly  south  of  the  island  arc  and  seem  to  delineate  a 
shallow  earthquake  belt.  Deeper  earthquakes  have  been  located 
north  of  the  shallow  earthquake  belt  and  these  deep  earthquakes  seem 
to  delineate  a  trend  indicative  of  a  fault  (or  other  tectonic  feature) 
which  dips  toward  the  island  arc  from  the  oceanic  side  of  the  arc. 


MURDOCK,  J.  N.  and  J.  G.  MC  DERMOTT,  Worldwide  Collection  and 
Evaluation  of  Earthquake  Data.  Semiannual  Tech.  Rept.  No.  4.  Contr. 
No.  AF  19(604 )-8517,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1964. 

By  using  the  P-polarity  method,  fault-plane  solutions  were 
attempted  for  nine  earthquakes.  Although  these  nine  shocks  show 
few  P  polarities  which  are  inconsistent  with  the  solution,  little  con¬ 
fidence  can  be  placed  in  any  tentative  solution  because  ail  solutions 
contain  some  nodal  figures  which  were  arbitrarily  drawn.  The  P 
data  will  allow  other  configurations.  Use  of  S  data  has  permitted 
the  exclusion  of  some  possibilities  in  fault-plane  orientation  as  weli 
as  exclusion  of  certain  mechanism  types.  Also  discussed  are:  loca¬ 
tion  of  recording  station  to  evaiuate  attenuation  patterns  and  the 
attenuation  pattern  in  the  nodal  vicinity;  two  distinctly  different 
polarity  and  attenuation  patterns  found  in  studying  the  suite  of  Kuriie 
Islands  shocks. 


MURDOCK,  J.  N.,  J.  H.  PFLUKE,  R.  G.  KRAVNICK,  and  M.  E.  BLACK¬ 
FORD,  et  al.,  Microseisms  and  Teleseisms  Recorded  in  Australia, 
Tech.  Rept.,  Contract  ARPA  Order  No.  533,  Earthquake  Mech.  Lab. 
San  Francisco,  Calif.,  1968 

The  Earthquake  Mechanism  Laboratory  participated  in  Project 
ARPA  SAR-SURA  during  1967  and  1968.  The  field  operations  were 
conducted  in  the  Northern  Territory  of  Australia  during  late  July, 
August,  and  early  September  1967,  Objectives  of  the  field  project 
were  to  acquire  seismic  data  for  the  following  endeavors:  (1)  descrip¬ 
tion  of  parameters  of  recorded  microseisms  and  (2)  description  of 
seismic  signal  reception. 
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Germsshausen  &  Grier,  Boston,  Mass .,  1964  ’  ’  Edetrton' 

Protect  Shoafphnf?  ““  <K*tu‘pmen*  operational  procedures  for 
October  ^963  in°  8up«50rtJ8  "The  event  took  place  on  26 

rtcZ.  i«e'o^S"“  ,""C"°"ed  *“'  IW  P*»«*n.phlc 


NOVT/2M4  guT.r"'°"  «  Vollo.l.nue  and  Mjg  Data,  Conlrac, 

'  *  u-  s-  Coast  and  Geodetic  Jtorvey,  Wash.,  D.  C.,  1963. 

Yel k) wkliifc^Stat^on'fYKC1)  *" !f°n  °f  recordlnK  capabiliiies  of 

‘  .  'c  B,a',on  (YKC),  described  as  a  relatively  soDhistic-itnrf 

aa?to„1cilV„lZrStdNoXLNr°r*'  ^  *'*•** 

reported  ”s*less  t^in  ufe^ntl/lpalelf  ma'nnHIcallon^niie  YKc'tnstru 
mn«  'y  '  °r  prcl,mlnan'  Inlifrp  relation  by  lne»perton?od  per- 


a  d  Geodetic  survey,  Wash.,  D.  C.,  1963  (OFFICIAL  USE  ONLY). 


iwuiti  hy,  Ij.  M..  aeismological  Bulletin  Special  Field  Program 

Concepcion.  Ei  Salvador  (NCS)  November  1963.  gont'Fnri  Vt  ’’imi 

1964  SfpiSSr&E 


MUR^,  L.  M  and  j.  N.  JORDAN,  Aspects  of  Magnitude  Determinations 

^T?rr  ir^l  VP  GCOa^‘C  VESlAc  RentTNTT - 

U"'V-  0'H,afa"'  '"a-  »<“•  »  Terh.. 

In  connection  with  the  USC&GS  computer  program  for  deter- 
miidng  magnitudes  of  seismic  events,  the  authors^  iscuss  the  part 
of  the  program  which  will  try  to  relate  tne  magnitude  equations  in 

kHiTram ;S„0f(d!Pli,fS  3nd  dislancofi-  ^search  indicated1 iced  for  a 
Irt  Th„  n  Tdy  of  "««n>Mudes  in  order  to  improve  the  state-of-thc 
art.  The  main  consideration  of  the  problem  are:  1 )  the  nature  of 
the  propagation  path;  2)  the  nature  and  mechanism  of  the  forces  at 
he  focus;  3)  the  depth  of  focus;  4)  energy  range  at  the  ocus  and 
a  response  characteristics  of  the  detectors.  The  second  section 
of  tins  report  discusses  '’General  Considerations"  concerning 

*jquaUnns;  the  ,hird  Part  discusses  the  USC&GS  program 
to  study  body-wave  magnitudes.  F  m 
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naiMAR^M  A.  ’’Estimating  From  Below  the  Absolute  Value  of  the 
weal  Roots  of  the  Frequency  Equation  of  an  Elastic  Laver  Lvin„  nn 
an  Elastic  Half  Space,”  Trudy  Seismol.  ms,..  No.l27pp  %  1948 
(Translated  from  Russian),  Contract  SD-7B.’  PP*  ’  I948, 

It  is  shown  that  the  frequency  equation  of  a  system  consisting  of 

I*yfr  “,erU>""e  •»  «l*«c  half  sp»«  »o°s 

'“I!?11,  »b"«  J  '•  1“  frequency,  and  a.  is  the  yelocityTth. 
longitudinal  waves  in  the  medium  of  the  half  space.  X 


nnimniuv,  M.  A. 


HaU-Spac,  {inder  Cone en.S  EC" 1 

U7  »  '?  ?  fa?.'  %r'aC\ V"  L**"”  T™dV  Selem  iLf.:  No 
1  <,  pp.  1-15,  1948,  (Translated  from  Russian),'  Contract  SD-78. 

heigh? ofha8 1  ay  w  h  fc  h The T  r  eq  u  en  cj? equ aU  o  n  o  f° t  h  i  s  *sy  s  te  m^  s  t  i  1 1 


NAKn,GnWA’  I”  f0r  Lccolazct's  Method  In  Harmon,,.  lrtnh,nln 

iHni^f!01^,*1,'8  r?ethod  has  bee"  widely  used  for  analyzing  earth 

mlth^  ha«  h!  a,Kravimeter-  A  P^grani  for  the  Lecolazet’s 

method  has  been  written  for  an  electronic  computer,  the  IBM  7094 

SZfZT  C,°,nR‘?!S  °f  tW0  parts:  one  is  a  calculation  of  observed 
t  des  and  the  other  that  of  homologous  tides.  Data  correction,  data 
filtering  and  error  calculation  are  included  in  the  former  and  cal¬ 
culation  of  geodetic  coefficients  in  the  latter. 


. :  •’  -L£3i!£!!^?eectram;  Refraction  Arrivals  and  the  Nat,,, 

of  the  Mohorovicic  Discontinuity.  Contr.  ton,  af  Prnn 

sylvania  State  Univ.,  University  Park,  Pa.,  1963. 

Oi? 'of  the  recent  developments  in  the  study  of  the  -.iiure  and 

ahE  aH°f, the  ^fCont,nuily  is  ,he  Phase  transition  theory,  in  which 
a  broad  transition  zone  at  the  discontinuity  is  expected.  To  seek 
seismologlca  evidence  of  the  transition  zone,  a  sTructure  wUh  a 
linear  transition  zone  has  been  postulated  as  a  model  of  the  dis- 
invil?,U  t^ntlfrCq.Uency  dePendencc  of  refraction  arrivals  has  been 
sordr'mnHrd'  X  ,heore,ical  considerations,  secondly  by  ultra- 
sonlc  model  exper, mens  and  finally  by  analyses  of  field  data  ob- 

tamed  ‘"  Maine.  1961.  Combining  the  results  of  these  investigations 
j.*nab,5d  an  estimate  of  the  minimum  possible  velocity  gradient 
The  eJX  ,C  d  sT‘inui<y  in  ,he  Gulf  of  Maine  to  be  made, 

velocity  gradfent  (km/sec)/km  for  ‘'>0  minimum  possible 


JXAFftL-NUV,  UU.  V., 


_ _ .  ■  -  -  *nc  a'ructure  of  Directional  Characteristic.* 

H zZ  Jof  2r2y  nn" ’ ’  tAkad'  Nauk-  Prikladnava  Geo- 
Vol.  22,  pp.  25-52,  1959,  (Translated  from  Rushan).  Contract 


451 


VESIAC  9953  VU 


VESIAC  18,512  VU 


VESIAC  17,449  VU 


VESIAC  16,131  VU 


VESIAC  19,907  VU 
AD  855  745 


WILLOW  RUN  LABORATORIES 


This  report  develops  the  methods  of  calculation  and  structural 
directional  characteristics  for  the  majority  of  types  of  complex  arrays 
now  in  use.  Main  areas  cf  investigation  developed  are:  (1)  directional 
characteristics  of  areal  arrays;  (2)  reduction  of  some  directional 
characteristics  to  one-point  observation;  (3)  comparison  of  linear 
arrays  with  different  distances  between  seismographs;  (4)  directional 
characteristics  of  linear  heterogeneous  arrays;  and  (5)  examples  of 
the  structure  of  directional  characteristics  of  complex  arrays. 

NATIONAL  OBSERV.  OF  ATHENS  (S^AFF),  Aftershock  Sequence  and 
Crustal  Structure  In  the  Region  of  Greece  (Outline  of  the  Proposed 
Project),  Contract:  Agency  Document.  National  Observ.  of  Athens, 
Seism.  Inst.,  Athens,  Greece,  1964 

This  i  5  port  is  the  outline  of  the  proposed  project  ’’Aftershock 
Sequence  and  Crustal  Structure  in  the  Region  of  Greece".  This  pro¬ 
ject  concerns  the  following  two  main  problems.  (1)  The  aftershock 
sequence  and  seismicity  in  the  area  of  Greece;  (2)  Crustal  and  upper 
mantle  structure  and  space  coordinates  of  tfc*  hypocenters  in  the  area 
of  Greece. 


NAYMARK,  M.  A.,  "On  the  Roots  of  the  Frequency  Equation  for  an  Elastic 
Layer  Lying  on  an  Elastic  Half-Space,"  Trudy  Geofiz.  Inst.,  Akad.  Nauk, 
SSSR,  No.  1,  pp.  3-10,  Sept.  1951,  (Translated  from  Russian),  Contract 
5X19-083  OSA-3137. 

This  paper  shows  that  the  frequency  equation  of  a  system  which 
consists  of  an  elastic  layer,  lying  on  an  elastic  half-space,  can  have 
roots  in  the  interval  (-p/b,  -p/a)  to  (p/a,  p/b),  where  a  and  b  are 
velocities  of  the  longitudinal  and  transverse  waves  in  the  medium 
fitting  the  half-space  and  p  is  the  observed  frequency. 


NAYMARK,  B.  M.,  "Some  Functional  Methods  in  the  Ideal  Linear  Theory 
of  Elasticity,"  Trudy  Inst.  Ftzlki  Zemlt,  A.  N.  SSSR,  No.  11,  pp.  90- 
120,  1960,  (Translated  from  Russian),  Contract  DA-49-083  OSA-3137. 

In  this  article  three  problems  of  the  theory  of  elasticity  are  soived 
in  a  functional  formulation  for  a  fairly  broad  class  of  regions,  and 
differential  properties  of  the  solutions  are  given.  By  making  use  of 
the  structure  of  the  obtained  solutions,  it  is  possible  to  apply  approxi¬ 
mate  methods  which  have  been  described  in  detail  in  the  literature. 


NEEDHAM,  R.  E.  and  A.  K.  STEELE,  Montana  LASA  -  Data  Analysis  Tech¬ 
niques,  Sci.  Rept.,  Rept.  No.  S- 110-33,  Contract  F19628-68C-MTT; 
Philco-Ford  Corp.,  Billings,  Montana,  1969 

A  description  of  the  seismic  signal  analysis  techniques  applied 
to  the  Montana  Large  Aperture  Seismic  Array  (LASA)  data  in  order 
to  produce  the  daily  Seisino  Bulletin  is  presented.  These  techniques 
were  in  use  until  14  April  1968,  at  which  time  bulletin  preparation 
was  discontinued  at  the  Montana  location.  The  procedures  and  pro¬ 
grams  used  to  analyze  data  as  it  was  input  to  the  Montana  LASA  Data 
Center  until  its  output  as  the  daily  Seismo  Bulletin  are  discussed. 
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NICHOLIS,  H.  R.  and  V.  E.  HOOKER,  Comparative  Studies  of  Explosives 
In  Salt,  Contract  No.  DASA-EO-301-61.  U.S.  Bureau  of  Mines,  Wash., 
D^Tl962. 

The  objectives  of  this  investigation  were  to  determine  the  strain 
propagation  laws  for  a  strain  pulse  in  salt  awl  to  compare  the  seismic 
effects  from  the  detonation  of  different  explosives  in  salt. 


NICHOLLS,  H.  R.,  Shear  and  Longitudinal  Waves  from  HE  Detonations  In 
IMf— Comparison  of  Tuff  and  Granite  Data,  Final  Rept.,  Contract  No. 
ARPA  Order  No.  172-61,  U.  S.  Bureau  of  Mines,  Wash.,  D.  C.,  1963. 

The  program  discussed  in  this  report  was  to  investigate  the  gen¬ 
eration  of  shear  and  longitudinal  waves  in  two  media  under  varying 
geologic  conditions,  using  high  explosives  as  a  source.  The  investi¬ 
gation  also  considered  the  effect  of  characteristic  impedance  matching 
in  two  media.  The  results  from  field  tests  in  a  granite-gneiss  medium 
were  reported  earlier;  here,  those  data  are  compared  to  the  data  from 
field  tests  conducted  in  tuff  near  Camp  Verde,  Arizona,  using  strain 
gages  of  resistani  -wire  elements  mounted  on  short  lengths  of  2  1/8 
in.  diameter  tuff  core  and  commerically  available  piezo-electric 
accelerometers. 


NICHOLLS,  H.  R.,  In  Situ  Determination  of  the  Dynamic  Elastic  Constants 
of  Rock,  RI  5888,  Contract  DA  2939,  U.  S.  Bureau  of  Mines,  Washing¬ 
ton,  D.  C.,  1961. 

A  simple  economical  method  has  been  developed  for  determining 
the  in  situ  longitudinal  and  shear  velocities  in  rock  from  which  its 
elastic  constants  can  be  calculated.  By  detonating  small  charges  of 
high  explosives  in  shallow  drill  holes  near  a  free  surface,  both  longi¬ 
tudinal  and  shear  waves  were  generated  simultaneously.  Measure¬ 
ments  were  made  in  two  rock  types.  From  the  arrival  lime  measure¬ 
ments,  the  longitudinal  and  shear  wave  velocities  were  calculated. 

From  these  velocities  and  the  density  of  the  rock,  the  elastic  con¬ 
stants  were  calculated. 

TTie  dynamic  elastic  constants  of  drill  core  samples  of  the  two 
rock  types  were  determined  in  the  laboratory  by  the  resonant-fre¬ 
quency  method.  The  laboratory  and  in  situ  elastic  constants  are 
compared  and  significant  differences  noted. 

NIKITIN,  L.  V.,  "Propagation  of  Elastic-Plastic  Waves  in  Continuous 
Media,  (All-Union  Symposium  at  Baku),”  Vestn.  Akad.  Nauk.  SSSR, 

No.  2,  pp.  111-112,  1965,  (Translated  from  Russian),  Contract  SD-78. 

This  article  contains  short  resumes  of  the  42  reports  that  were 
heard  at  the  All-Union  Symposium  at  Baku  on  October  7-14,  1964  on 
the  propagation  of  elastic-plastic  waves  in  continuous  media.  The 
symposium  was  held  by  the  scientific  council  of  the  USSR  Academy 
of  Sciences  and  was  on  the  general  subject  of  "Scientific  Principles 
of  Strength  and  Plasticity".  In  the  resolution  adopted  by  the  symposium, 
it  was  noted  that  Important  work  has  been  done  in  the  study  of  the 
dynamics  of  a  plastic  body,  but  much  remains  to  be  done  in  a  number 
of  areas.  The  equipment  of  laboratories  for  the  dynamic  material 
testing  with  the  latest  measuring  apparatus  is  weak  at  present. 
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NIKOLAVESKII,  A.  A.,  "Density  Characteristics  of  the  Geologic  Section 
of  the  Eastern  Part  of  the  Siberian  Platform,"  Prtkladnava  Geofizika. 
No,  23,  pp.  112-126,  1959,  (Translated  from  Russian),  Contract  SD- 


These  conclusions  were  reached  in  this  report:  (1)  the  average 
density  values  obtained  for  the  Precambrlan,  Cambrian,  and  Meso- 
cenozoic  deposits  are  closely  related  to  the  lithological  composition 
of  the  rocks,  to  the  density  of  similar  rocks  in  other  regions,  and 
were  obtained  by  analyzing  more  than  10,000  measurements:  (2)  the 
average  density  of  the  various  groups  of  rocks  of  the  crystalline  sub- 
structure  varies  from  2.6  to  2.95  tf/cm**;  the  average  density  of  the 
rocks  of  the  crystalline  base  as  a  whole  over  the  eastern  part  of  the 
platform  is  given;  (3)  the  established  density  difference  between  the 
various  groups  of  rocks  of  the  crystalline  structure  reveals  the 
possibility  of  the  use  of  gravimetric  surveys  for  zoning  the  Pre- 
cambrian  substructure. 


VESIAC  19,766  VU 
AD  848  080 


NORTHROP,  J.,  Relationship  Between  Source  Characteristics  and  Earth- 
quake  T  Phases  in  the  North  Pacific  Area.  Res.  &  Dev.  Rept.,  Sept. 
1964  -  May  1968,  Rept.  No.  NUWC  TP  88,  Contract  NONR  3748(01), 
Naval  Undersea  Warfare  Center,  San  Diego,  Calif.,  1968 

This  repo rt  covers  an  investigation  of  earthquake-generated 
underwater-sound  signals  (T  phases)  from  the  Apulian  Islands  area. 
The  mode  of  generation  of  T-phase  signals,  variation  in  signal  strength 
signal  duration,  frequency  spectrum,  source  characteristics,  detec¬ 
tion  threshold,  and  source  location  accuracy  are  discussed. 


VESIAC  20,173  VU 


NORWEGIAN  DEFENSE  RES.  EST.  (STAFF),  NORSAR  Phase  I.  Operation 
andMaintenance,  Tech.  Interim  Rept.,  1  February  to  30  November — 
1968,  Rept.  No.  ESD-TR-69-00,  Contract  F6I052-68C-0009,  Norwegian 
Defense  Res.  Est.,  Kjeller,  Norway,  1969 

The  report  has  four  chapters:  (1)  A  short  introduction  states 
the  purpose  of  the  operation  of  the  Phase  1  system  and  defines  the 
O  &•  M  tasks:  (2)  Then  follows  a  rather  detailed  description  of  the 
system,  covering  geographical  configurations,  constructional  and 
other  technical  layouts;  (3)  The  third  chapter  describes  the  O  &•  M 
organization  and  its  facilities,  and  lists  the  working  routines  and 
records;  and  (4)  Finally  the  operational  experiences  are  summed  up, 
partly  as  a  narrative  of  the  operations,  partly  in  the  form  of  graphical 
statistics. 


VESIAC  20,340  VU 
AD  711  069 


NORWEGIAN  DEFENSE  RES.  EST.  (STAFF),  NORSAR  PHASE  2,  The  1968 
Installation  Program,  Tech.  Rept.,  I  Jan.TMBTo  Spring 
Nos.  ESD-TR-65-W,  NDRE  IR-S-45,  Contract  F6I052-68C-00G0,  ' 

Norwegian  Def.  Res.  Est.,  Kjeller,  Norway,  1969. 

Project  NORSAR  concerns  installation  and  operation  of  a  large 
seismic  array  in  S-E  Norway. 

This  report  covers  that  part  of  the  NORSAR  Phase  2  instaiiation 
which  has  customarily  been  entitled  the  1968  Installation  Program,  it 
covers  the  field  installations  of  the  so-called  A  and  B-ring  subarrays, 
i.e.  the  innermost  8  subarrays  of  the  array,  and  to  some  extent  also 
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the  establishing  of  the  Data  Processing  Center  at  Kjeller  and  the 
telecommunication  channels  linking  the  latter  to  the  individual  sub¬ 
arrays. 

Various  circumstances  made  it  necessary  that  the  1968  Installa¬ 
tion  Program  was  extended  in  time  well  beyond  the  calendar  year 
1968.  The  period  covered  by  this  contract  expires  late  spring  1969. 

NORWEGIAN  DEFENSE  RES.  EST.  (STAFF),  Norwegian  Seismic  Array  - 
Phase  1  (Installation),  Final  Tech.  Rept.,  Rept.  No.  lfc-S-37,  Contract 
F61O52-68C-0OO9,  Norwegian  Defense  Res.  Establ.,  Kjeller,  Norway, 
1968. 

This  report  concerns  installation  of  Phase  1  of  a  large  aperture 
seismic  array  (NORSAR)  being  built  in  south-eastern  Norway.  Phase 
1  comprises  a  12  short  period  (SP)  seismometers  subarray  at  jE^er 
near  the  town  of  Lillehammer,  a  5-7  SP  sensors  experimental  noise 
study  array  at  Falldalen,  E  of  Lake  Mjosa,  and  a  rudimentary  long 
period  (LP)  array  consisting  of  3  three-component  LP  sensors  located 
at  0yer,  Falldalen  and  Borgseter,  the  latter  point  situated  about  20 
km  from  the  Swedish  border. 

The  data  handling  system  consists  of  5  recording  units,  one  each 
for  the  two  SP  arrays  and  the  three  LP  installations.  The  units  have 
a  multiplexer  for  sampling  of  sensor  analog  signals,  an  analog/digital 
converter  and  a  magnetic  tape  station  for  record’ng  of  digital  codes 
for  identification,  time-of-day  and  sensor  signals.  Drilling  and  casing 
of  some  20  boreholes  in  bedrock,  trenching  and  laying  of  about  60  km 
of  cables  and  building  of  four  underground  vaults  were  the  main  con¬ 
structional  tasks  of  the  Phase  1  project. 

Subsequent  to  a  brief  pre-history  of  NORSAR,  Phase  1,  the  report 
describes  the  planning  and  implementation  stages  and  presents  the 
technical  data  of  the  project. 


NUNN.  H.  D.,  The  Design,  Fabrication  and  Laboratory  Testing  ofaDcep 
Well  Inertial  Seismometer,  Semiannual  Rept.,  Contract  AF  33(600)- 
42890,  VT/1129,  United  ElectroDynamics,  Inc.,  Pasadena,  Calif.,  1962. 

Described  is  a  seismometer,  about  to  be  designed,  which  will 
sense  earth  motions  to  approximately  one  Angstrom  unit  at  depth  of 
10,000  feet.  It  shall  not  exceed  5  in.  O.D.  and  shall  operate  for  deri¬ 
vations  of  up  to  10  degrees  from  vertical.  As  of  January  1962,  the 
project  had  completed  about  85%  of  the  design  as  follows:  (a)  seismic 
spring  attached  to  the  mass  through  a  levered  flexure  system;  (b) 
lower  flexures  to  be  of  the  straight  Willmore  type;  (c)  mass  to  be 
composed  of  the  transducer  magnets  which  move  relative  to  the  coils 
mounted  to  the  instrument  case;  (d)  an  electromechanical  device  em¬ 
ployed  to  calibrate  the  seismometer;  and  (e)  an  extra  moving  coil 
transducer  to  provide  more  signal  energy  without  adding  mass.  The 
project  will  be  completed  by  February  1962. 


NUNN,  H.  D.,  Tne  Design,  Fabrication,  Laboratory  Testing  and  Field 
Evaluation  of  a  Deep  Well  Inertial  Seismometer,  Progress  Report, 
RepTTNo.  T/ 1 129- 18,  Contract  VT/1129,  AF  33(600)-42890,  United 
ElectroDynamics,  Inc.,  Pasadena,  Calif.,  1962. 


455 


VESIAC  15,326  VU 


VESIAC  6855  A  VU 


VESIAC  8217  B  VU 


VESIAC  17,613  VU 
AD  822  630 


VESIAC  17,612  VU 
AD  822  631 


WILLOW  RUN  LABORATORIES 


This  report  describes  the  operation,  the  results  of  laboratory 
testing  and  the  field  operation  of  the  inertial  seismometer.  The  con¬ 
tract's  objectives  were  to  design,  fabricate,  and  test  in  the  laboratory 
and  field  a  modular  deep  well,  moving  coil,  inertial  seismometer 
with  a  large  enough  seismic  mass  to  eliminate  the  n->ed  for  an  integral 
preamplifier.  Capabilities,  design,  and  testing  of  the  seismometer 
are  described,  including  work  at  the  Pasadena  facility,  the  Prater 
Field  Site,  and  the  Trigg  Field  Site.  The  data  from  the  tests  indicates 
that  the  instrument  response  curves  duplicate  those  of  conventional 
instrumentation. 


NUTTLI,  O.,  The  Determination  of  S  Wave  Polarization  Angles  for  an 

Earth  Model  including  Crustal  Layering,  Semiannual  Tech.  Rept.  No. 

6,  Contract  No.  AF  19(604 )-7399,  St.  Louis  Univ.,  St.  Louis,  Mo.,’  1963. 

The  technique  is  described  for  obtaining  the  polarization  angle  at 
the  smaller  epicentral  distances  for  which  the  horizontal  phase  velocity 
is  less  than  the  P  velocity  in  the  mantle. 


NUTTLI,  O.,  Some  Effects  of  the  Crust  and  Free  Surface  on  the  Amplitudes 

of  P  and  S  Waves,  VESIAC  Rept.  No.  441TP75-X.  C^tr.  Nn  fln-7fl - 

Univ.  of  Michigan,  Inst,  of  Sci.  ft  Tech.,  Ann  Arbor,  Mich.,  1964. 

The  author  deals  with  the  'eduction  of  surface  motion,  taking 
into  account  the  structure  of  the  crust  and  upper  mantle.  He  attempts 
to  take  the  observed  surface  or  ground  motion  and  determine  from  it 
the  amplitude  of  the  P-  and  S-wave  particle  motion  in  the  upper  mantle 
near  the  recording  station.  The  author  mentions  some  problems 
which  involve  the  use  of  bodywave  amplitudes  to  which  his  investiga¬ 
tion  may  apply,  and  also  gives  some  background  information  on  the 
problem.  At  the  end  of  the  report  are  a  number  of  conclusions,  the 
central  idea  of  them  being  that  the  crustal  ar.d  ipper-mantle  structure 
has  an  important  effect  on  the  amplitude  and  wave  shape  of  recorded 
body-wave  motion. 


OBENCHAIN,  R.,  LASA  Phase  Shift  Measurements.  Special  Rept.,  Contract 
VT/5071,  AF  33(657)-14104,  Teledyne  Indust.,  Inc.,  Earth  Sci.  Div., 
Alexandria,  Va.,  1966. 

As  part  of  the  engineering  evaluation  of  Montana  LASA;  an  exten¬ 
sive  measurement  program  was  conducted  to  determine  the  magnitude 
and  bounds  of  phase  shift  in  the  sensing  system  of  LASA.  A  total  of 
75  systems  and  their  major  components  contained  in  subarrays  AO, 

B4  and  C2  were  measured.  The  purpose  of  this  report  is  to  present 
a  statistical  sampling  of  the  data  thus  obtained,  together  with  curves 
which  summarize  some  of  the  more  important  features  of  the  data. 


OBENCHAIN,  R.,  Plastic  Casing  Study  -  Special  Report,  Contract  VT/5071, 
AF  33(657)- 14 104,  Teledyne  Indust.,  Inc.,  Earth  Sci.  Div..  Alexandria 
Va.,  1966. 

This  study  was  undertaken  to  establish  the  feasibility  of  using 
plastic  casing  in  future  LASA  installations  and  compare  it  technically, 
operationally,  and  economically  to  steel  casing.  It  was  found  that  it 
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n  ^Tasa  r„  y,  H  ble i° ,ftiliZe  plastlC  pipe  t0  house  seismometers 
in  a  LASA  installation.  Taking  life  expectancy  into  consideration,  the 

plas  ,c  pipe  competes  favorably  with  the  cost  of  steel  pipe.  Preliminary 
thlTplasUc  pipe  ^  ^  seismometers  operate  satisfactorily  within 


VESIAC  17,610  VU 
AD  822  628 


OBENCHAIN,  R.,  RA-5  Amplifier  Temperature  Effects  Spoctnt  nrnf  r’-. 
‘ract  33\b*b'<)-Hm4,  Teledyne  Indus.  ,  LrTscf 

Div.,  Alexandria,  Va.,  1966.  c  > 

During  the  reporting  period,  measurements  were  made  on  two 
amplifiers  and  wellhead  vault  panels  which  were  obtained  from  the 
LASA  maintenance  center  in  Miles  City.  These  measurements  were 
made  over  the  temperature  range  of  -20OF.  to  +140°F.  Both  thermal 
transient  and  stable  temperature  measurements  were  made. 


VESIAC  17,609  VU 
AD  822  632 


7  Ampler  Temperature  Effects.  Supplement  No.  1 

ST  eI V  l/ y  n>  ™  a3<65?)-i4i(54,  Teledyne  Indust. 
Inc.,  Earth  Sci.  Div.,  Alexandria,  Va.,  1966. 

This  report  covers  additional  work  on  RA-5  amplifiers  temnera- 
ure  effects.  An  investigation  of  the  dynamic  range  of  the  amplifier 

Son6  S  r  ra7°  W3S  madc>  DurinK  thc  course  of  'his  i nvcs - 
measu^  i" '  V‘ "d  C,°"ln,on  modc  response  of  thc  amplifier  were 
measured.  The  results  of  these  measurements  arc  reported. 


VESIAC  17,608  VU 
AD  822  633 


OBENCHAIN,  R.,  Remote  Amplifier  Gain  Calibration  and  Power  for  Sub- 
arrays  B1  and  F3.  Sci.  Rept..  Contract  vt  sn?t  AF  33(657)  id lOt 
Teledyne  Indust.,  Inc.,  Earth  Sci.  Div.,  Alexandria,  Va.,  1966. 

The  description  of  a  system  for  remote  amplifier  calibration  is 
presented. 


VESIAC  17,614  VU 
AD  822  629 


OBENCHAIN  R.  Seismograph  Noise  -  Special  Rept.,  Contract  VT/5071, 

VaF  3’  9667  *  ,°°4’  telcdy”c  h'dust.,  Inc.,  Earth  Sci.  Div.,  Alexandria. 

The  purpose  of  the  study  was  to  determine  the  relationship  of 
spurious  signals  appearing  at  the  well-head  amplifier  input  terminals 
to  the  connection  pattern  of  the  seismometer  cable  and  the  seismometer 
It  was  found  that  the  removal  of  cable  conductors  from  the  seismometer’ 
mam  coil  center  tap  terminal  did  not  reduce  the  spurious  signal  mag¬ 
nitudes  at  the  amplifier  input. 


VESIAC  17,611  VU 
AD  822  634 


OBENCHAIN,  R.,  Thermoelectric  Power  Supply  for  LASA  CTH.  Snecial 

?nP  ,'’£0nn  W<bS7M4104,  Teledyne  Indus!.!  Inc., 

Earth  Sci.  Div.,  Alexandria,  Va.,  1966. 

....  T.hc  powcr  requirement  for  the  LASA  signal  acquisition  and  con- 
d U  oning  components  is  centered  in  the  21  subarrays.  The  consideration 
of  future i  installations  includes  the  probability  that  dependable,  well- 
regulated  primary  power  systems  will  not  be  available.  Therefore 
the  employment  of  an  independent  power  source  for  each  of  the  sub- 
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arrays  is  a  practical  solution  to  the  power  problem  if  suitable  equip¬ 
ment  is  available,  H 

The  search  for  such  an  independent  subarray  power  source  is  the 
subject  of  this  report.  A  commercially  available  power  source  of  the 
thermoelectric  type  has  been  located  and  is  described 


0CAu;iNs’7"The  ®f‘r*dty  of  7urkey.”  Pure  and  Applied  Geophysics, 
SD-787’  PP‘  103'116,  1964/I-  (Translated  from  Russian),  CoHtracl 

Using  the  formulas  given  by  Gutenberg  and  Richter,  the  author 
has  calculated  the  magnitude  and  energy  of  1804  earthquakes  which 
occurred  in  Turkey  during  the  period  of  1850-1960.  In  drawing  the 
lsenerget,"  the  formula  a  =  logJ()S  was  used  according  to  the  defini¬ 
tions  given  by  Toperczer  and  Trapp,  where  S  =  Ue./F-p  represents 

!hf  e"r«y,in  ere/m2h  corresponding  to  the  surface  element  of  0.5° 
lat:  *  °'B  °"B-  Furthermore,  the  relationship  between  the  seismicity 

and  the  tectonics  of  Turkey  was  studied  by  drawing  maps  of  the  epi-  ' 
centers,  the  local  depths  and  the  frequencies  of  the  earthquakes  of 
various  intensities. 


odeGARD,  M.  E„  N.  MARK,  N.  J.  LETOURNEAU,  and  T.  H.  KWON 
Ocean-Bottom  Seismo graphic  Station  (OBS)  Cataloime  in  0'fn„ 

ST.  Kept.  No.  1, 

Honolulu,  Hawn  1969  1  ' 

nmt  TH‘c  iS  a  c;Ual°Pue  of  eventK  recorded  by  the  Columbia  Ocean- 
Bottom  Seismographic  Station  during  the  period  1  February  1967  to 
31  January  1968.  The  text  includes  a  description  and  location  of  the 
The  llsl  of  events  gives  the  date,  time  of  arrival,  phase 
identification,  recording  component,  and,  where  possible,  a  doscrio- 
tion  of  the  cause  of  the  disturbance. 


OLCZAK,  T.,  "On  the  Earthquake  of  February  27,  1786  in  the  Western 
Carpathians,"  Acta  Geophysica  Polonica,  Vol,  12,  No.  4,  pp.  251-255, 
1964,  (Translated  from  French),  Contract  DA  49-083  OSA-3137. 


Discussed  are  the  different  opinions  regarding  the  location  of  the 
epicenter  of  the  earthquake,  of  February  27,  1786  in  Moravia  N.  Slo¬ 
vakia,  and  SW  Poland.  It  is  pointed  out  that  it  is  relatively  simple  to 
demonstrate  that  the  epicenter  was  located  in  the  region  of  Cies/yn- 
Frydek  in  the  immediate  proximity  of  the  foot  of  the  western  Carpathians, 
The  depth  of  the  focus,  the  magnitude  of  the  earthquake,  and  foreshocks 
and  aftershocks  are  discussed.  The  belief  that  "two  earthquakes  are 
probably  involved"  in  the  seismic  events  of  February  27  1786  is  con¬ 
firmed  in  this  article. 


OLIVER,  J.,  Some  Observations  of  Unusual  Seismic  Waves,  Contract  SD-78 
Umv.  of  Mich,  I.  S.  T.,  Ann  Arbor,  Michigan,  1966. 

Anomalous  features  observed  on  seismograms  obtained  by  long- 
period  instruments  at  various  sites  throughout  the  world  are  discussed. 
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ONG,  C.  Y.,  Frequency -Domain  Maxi  mum -Likelihood  Adaptive  Filtering, 
Seismic  Array  Processing  Techniques,  Tech.  Ropt .  No. "9,  Contract 
VT*  0701,  F33657-7OC-0100,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1970 

VESIAC  20,-121  VU  Recent  intensive  study  of  adaptive  (gradient -search)  filtering  in 

the  time  domain  has  not  solved  the  problems  with  rate -of -convergence 
problem,  which  Is  a  major  di.ficjlty  with  this  technique.  A  recent 
study  based  on  a  set  of  time  stationary  synthetic  data  shows  that  the 
time-domain  maximum-likelihood  adaptive  filter  converges  very 
slowly  to  the  optimum  filter.  After  3300  iterations  of  adaption  with 
an  adaptive  rate  of  10  percent  of  maximum  value,  the  adaptive  filter 
is  still  about  4  db  away  from  the  optimum  filter  in  the  sense  of  mean- 
square  outputs. 

Time-domain  adaptive  filtering  necessitates  using  only  one  con¬ 
vergence  parameter  for  all  filter  coefficients,  which  may  cause  slow 
convergence  for  some  data.  Frequency-domain  adaptive  filtering 
may  solve  this  problem,  since  different  convergence  parameters  can 
be  used  for  different  frequency  components.  This  report  describes 
a  frequency -domain  maximum -likelihood  adaptive-filtering  algorithm 
analogous  to  the  time-domain  adaptive  algorithm.  This  algorithm 
was  used  with  a  set  of  synthetic  stationary  data  previously  used  for 
a  time-domain  adaptive-filtering  study.  Different  filter  lengths  and 
convergence  parameters  were  used.  Results  are  compared  with 
beamsteer  and  time-domain  adaptive  filter. 

ONC.,  C.  Y.,  liong- Period  Signal  Separation  Experiments.  Sc  is  mu  Array 
Processing  Techniques,  Tech.  Rept.  No.1T!  Contract  VI  1)701.  I’33657- 
lOC-OlflO,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1970 

VESIAC  20,393  V’U  The  problem  of  separating  Rayleigh  waves  from  two  distinct 

epicenters  received  simultaneously  was  studied.  Tin*  relations  be¬ 
tween  the  target-to-interferring-event  (TT1K)  ratio  and  interfering 
event  suppression  as  well  as  target  event  extraction  in  MCF  design 
were  examined.  Using  the  vertical  components  of  the  array,  the 
results  show  that  interfering  event  suppression  increases  as  TTIE 
ratio  increases.  For  the  data  recorded  at  LASA  using  a  9-channel 
21-point  MCF  designed  with  a  TTIK  ratio  equal  to  -10  db  and  -40  db, 
the  interfering  event  was  suppressed  by  15.3  db  and  22.0  db,  respec¬ 
tively.  There  was  no  significant  signal  distortion. 

The  coherence  between  the  vertical  and  horizontal  traces  of  an 
individual  site  was  examined,  using  two  I  BO  samples.  Ftilizing  a 
2-channel,  ‘13-point  prediction  filter,  prediction  errors  of  -9.1  db 
and  -Hi. 4  db,  respectively,  are  shown  in  the  results. 


OREGON  STATE  I’NIV.  (STAFF),  Compilation  of  Reprints.  C«  ,,tr.  No. 
AF-AFOSR  37G-G2,  Oregon  State  llniv.,  Corvallis,  Oregon.  19(’>4. 

VESIAC  85G9  VU  This  document  is  a  compilation  of  the  following  reprints: 

1)  Technical  Report  33  -  "A  port  Gravity  Base  Station  Network  in 
Oregon,"  The  Ore  Bin  (March  1904);  2)  Technical  Report  3G  -  ’Earth¬ 
quake  Energy  Release  and  Isostasy."  Bull.  Seism.  Sec.  Am,  (April 
19G4);  3)  Technical  Report  38  -  "The  Oceans  A  Neglected  Mining 
Frontier.”  The  Ore  Bin  (April  19G4);  and  4)  Data  Kc|mrt  15  -  ’Sedi¬ 
mentary  Rocks  from  the  Continental  Shelf  and  Slope  Off  the*  Central 
Coast  of  Oregon.”  The  Ore  Bin  (Mav  19G4). 
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VESIAC  15,915-T  VU 


trait  D A | y;C 1  '  Rcpl.  No.  7885- 1-X,  Con- 

K.  L. Un,v- 01  M*"-  « *■ » 

b hear  fracture  in  the  “I “f*1  ins,abi,it>'’’  ■«*  as  a  frictional 
he  seismic  source  is  then  necessarily  a  fault  or  several  ’ 

Sly.  S,°ad"y-  “""I1"*™  occur  or  lss  ,,ori. 


VESIAC  8146  VI)  O 
AD  441  301 


PARSER  L  C.  Conhnenta1  Crust.  Contract  ARPA  Orter  No.  193-64 
U.  S.  GeoloRi?irSn^eir»7.,  D.  C..  1964  (OFFICIAL  USE  ONLY). 


VESIAC  13,782  VU 
AD  470  849 


PAK^nR^  C”  ,IILL’  faveltimes.  Amplitudes,  and  Crustal  W 

SSZZT  n  2°,  km  :,t  a  dis,:"lce  of  100  km  north  of  NTS  in  the 
S  „  ,?T  /;0ViT  ,0  48  kl”  at  a  distance  of  680  km  north  of 

NTS  in  the  Snake  River  Plain.  Abrupt  changes  in  the  M  Disco, .tinui.v 
occur  in  three  places.  Given  is  the  velocity  in  the  uppc^  la ver  o? “ie 
crust.  Amp  dudes  of  PN  fail  off  with  the  inverse  third  power  oM  s 
Kiven’  a,'°nS  °f  U,‘-S  ret’Tardi"hr  ‘he  upper  mantle  structure  are 


VESIAC  8420  VU 


Al  AG  KOI  IGF,  G.  E..  Design  of  an  Electrical  Analog  for  Spherical  Wave 
in^d^asUc^dLT,  Tfi^is,  Contract 
376-62.  Oregon  State  Univ.,  Chilis.  Oregon.  1964. 

This  thesis  investigates  the  design  of  electrical  analogs  to  re- 
I  resent  the  propagation  of  seismic  waves.  The  analogs  developed 
allow  for  the  study  of  the  effects  of  variations  in  the  character  s, ic 
constants  of  U,e  medium  through  which  the  wave  propagates  and 
further  allow  for  the  characteristics  of  the  source  tobe  mmsed  on 
the  con, pressional  displacement  propagation.  1,  is  assumed  inT  ti  e 
source  may  be  represented  by  a  spherical  radiator  and  bv  solving 
he  wave  equation  in  spherical  coordinates,  the  transfer  function  of 
the  wave  is  obtained.  Design  of  the  analog’ s  described.  To  include 
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VESIAC  15,024  VU 
AD  041  160 


pApAZACHOS  B.,  N.  DELI  BASIS,  N.  LIApIS,  G.  MOUMOULIDIS,  and 
G.  PURCARU,  Foreshock  and  Aftershock  Sequences  of  Some  Large 

J  Rcpt.  No.  Contract 

AF  61(052  )-8U3,  Natl.  Observ.  of  Athens,  Athens,  Greece,  1966. 

,,  Deformation  characteristics,  magnitude  and  time  distribution  of 
the  aftershock  of  the  large  earthquakes  occurring  in  the  region  of 
Greece  from  1926  till  1964  are  Investigated.  An  approximate  rela¬ 
tion  between  the  number  of  aftershocks  and  the  magnitude  and  focal 
depth  of  the  main  shock  has  been  found.  Also,  an  approximate  rela¬ 
tion  has  been  derived  between  the  magnitude  of  the  largest  aftershock 
and  the  magnitude  and  focal  depth  of  the  main  shock.  It  is  shown  that 
some  properties  of  the  earth’s  material  in  tne  aftershock  region  ran 
be  derived  by  studying  the  magnitude  distribution  and  deformation 
characteristics  of  the  aftershocks. 


VESIAC  15,170  VU 
AD  642  546 


I’AI’AZACIIOS,  B.,  N.  MANDALOS,  and  M.  pOLATOU,  Dispersion  of  Sur- 
face  Waves  ^corded  In  Athens  -  Scientific  Rept.  No.  6,  Control  ~ 
7r^6l(°52)-6ti3  (AfOSR),  Natl.  Observ.  of  Athens,  Athens.  Greece, 

Records  at  Athens,  Greece,  of  85  earthquakes  with  epicenters  in 
several  regions  of  the  earth  were  used  to  determine  the  group  vclocl- 
ties  along  thirty-five  paths  The  mean  crustal  thickness  along  each 
path  has  been  estimated  by  comparing  the  observation  with  Press's 
standard  curves.  A  linear  relation  has  been  found  between  the  mean 
crustal  thickness  and  mean  elevation  along  each  path.  This  relation 
s  n  agreement  with  Airy’s  isostatic  hypothesis.  Determination  of 
Love-wave  dispersion  along  five  paths  and  Raytetgh-wave  dispersion 
along  two  paths  in  southeastern  Europe  and  northern  Asia  Minor  gave 
values  from  35  to  45  km  for  the  crustal  thickness  In  this  region. 


VESIAC  9442  VU 
AD  610  515 


I  APIRNO,  R..  II.  BECKER,  Photoelastic  Simulation  of  a  Seismic  Radiation 
Source,  Final  Rept.  No.  AKCRL-64-Tffi59.  Contract  A'K_19(62ft)-4(5T? 
Allied  Res.  Assoc.  Inc.,  Concord,  Mass.,  1964. 

A  two  phase  photoelastic  investigation  of  the  radiation  field  sur¬ 
rounding  a  simulated  seismic  source  was  performed  First,  a  method 
was  developed  for  producing  a  shear  fracture  in  a  simulated  shear 
fault  In  a  urethane  photoelastic  plate  model.  The  limited  selfhealing 
ability  of  fractures  in  urethane  rubber  was  exploited  In  this  phase  of 
the  Investigation.  High-speed  motion  pictures  of  he  shear  fracture 
process  Indicated  that  a  slip-stick  mode  of  fracture  occurred  prior 
to  the  opening  of  a  finite  width  crack.  Second,  strobe  la. stlcity  was 
employed  to  study  the  radiation  pattern  after  shear  Impact.  The  iso- 
clinic  analysis  and  the  derived  stress  trajectories  Indicated  that  dila- 
tional  and  distortional  waves  were  present. 


PARAItAS  -  CARAYANNIA,  G.,  ,1.  SASSER.  Earthquake  Epicenter  Deter- 
nUnatlon  Using  Delia  t  Data,  Rept.  No.  lilt,  6T-T?T"Contract  NOnTT-- 
™(011'  Hawaii  Inst,  of  Geophysics.  L’niv.  of  Hawaii.  Honolulu.  Hawaii 
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VESIAC  15,902  VE 
AD  631  847 


VESIAC  17,037  VE 


VESIAC  16,757  A  VE 


VESIAC  9413  VE 


VESIAC  19,027  VE 
Al)  662  628 


Theoretical  time  differences  in  the  arrival  of  P-waves  at  five 
different  seismic  stations  around  the  Pacific  have  been  compiled  and 
plotted  by  digital  computer  and  by  hand.  Time-difference  curves  have 
been  plotted  for  each  pair  of  seismic  stations;  such  curves  will  allow 
the  quick  determination  of  earthquake  epicenters. 

Included  in  this  report  is  a  modified  version  of  the  spherical 
hyperbola  program  that  was  used  in  the  compilation.  Travel-time 
difference  charts  are  included  as  appendices  for  all  combinations  of 
the  seismic  stations. 


PARI1SKAVA,  C.  N.,  "Study  of  the  Surface  of  ;>  \orttcally  Layered  Medium 
with  a  Complex  Relief  on  the  Basis  of  a  System  of  longitudinal  Seismic 
Profiles  "  Trudy  Inst.  Fiziki  Zemli,  Akari.  SSSR,  No.  6,  pp.  283- 

319,  1959,  (Translated  from  Russian),  Contract  BA  45^083  OSA-3137. 

The  possibility  is  shown  of  investigating  the  surface  of  a  vertically 
layered  medium  characterized  by  a  complex  relief  on  the  basis  of 
dynamic  and  kinematic  features  of  seism. c  refracted  waves  recorded 
on  a  system  of  longitudinal  profiles. 

EN1V.  OF  PARIS  (STAFF),  Activity  Report  of  the  Physics  Laboratory  of 
the  Ecole  Norntale  Su|H?rieure  -  Seismology,  Eniv.  of  France,  Paris. 
France,  1966,  (Translated  from  French),  Contract  DA-49-083  OSA- 
3137. 

In  this  report,  the  results  of  work  in  seismology  conducted  by 
the  Physics  Laboratory  of  the  Ecole  Normale  Superieure  for  the  year 
1966  are  summarized. 


PAVAGFAE.  J..  "Dispersion  of  a  Plane  Wave  on  an  Irregular  Surface  By 
Reflection."  Acad.  Sci.  Paris  Comptcs  Rendus,  Vol.  256,  No.  2,  pp. 
390-392,  1963,  (Translated  from  FrenchT.  Contract  SD-78. 

Etilizlng  the  Fourier  transform  for  the  representation  of  the 
reflecting  surface,  a  dispersion  law  was  cs*ablished  in  uhleh  phase  and 
amplitude  fluctuations  introduced  by  the  Irregularities  of  this  surface 
arc  taken  into  account  simultaneously. 


PAYO.  G..  Crustal  Structure  of  the  Mediterranean  Sea,  Part  H,  Phase  _ 
Ve loci 17 and  T ravel' Times,  Sci.  Interim  Rept.,  ltept.  No.TTFOSR  67- 
2Tnr,  Contract  AF  6T(0^T:657,  Inst.  Gcografico  Y  Catastral,  Madrid. 
Spain,  1967 


Crust-mantle  structure  of  the  Mediterranean  sea  is  studied  by 
phase  velocity  of  Love  and  Rayleigh  waves  and  bv  bodv  waves  travel¬ 
time.  Two  distinct  regions  are  found;  a  Western  Zone  between  Italy 
and  Spain  of  oceanic  type  (crustal  thickness  about  13km)  not  showing 
low  velocity  channel  in  the  Epper  Mantle,  and  an  Eastern  Zone  to  the 
South  of  Greece  (crustal  thickness  about  23  km)  with  a  very  thick 
sedimentary  layer. 


PAYO.  G.,  A  Study  of  Seismicity  on  the  Peninsula  Iborica  Area  -  Observed 
Noise  fiTthe  Standard  Seismographs  of  Toledo  Observatory,  Conlr, 

No7  F  6 1  (052 F6!rr TnsT.  Geog raf i co  Y  Catastral.  Madrid.  Spain,  1963. 
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VESIAC  8185  VU 


VESIAC  19,043  VU 
AD  841  672 


TolpJnnhcrrel?tl0n  be,ween  the  velocity  of  the  wind  In  the  area  of 
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VES1AC  14,176  VU 
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This  report  is  the  third  in  a  series  of  studies  whlcl  ^ 
seismic  noise  levels  at  LRSM  sites.  Data  from  the  short-  and  long- 
period  vertical  seismographs  from  33  sites  are  reviewed,  and 
standardized  data  compilation  methods  are  discussed.  Cumulative 
probability  distribution  of  amplitude  curves  and  noise  spectrum 
curves  are  developed  for  each  site  studied. 


PERELMAN,  I.  I.,  "Determination  of  Apparent  Velocity  According  to  the 
Time-Distance  Curves  of  Reflected  Waves,"  Razved.  I  Promsl,  Geofiz 
No.  51.  pp,  39-42,  1964,  (Translated  from  Russian),  Cont racfTD-T57 

A  method  for  determining  apparent  velocity  at  any  point  of  the 
time-distance  curve  of  a  reflected  wave  is  presented,  assuming  that 
a  section  of  the  travel  time  can  be  approximated  with  sufficient  accuracy 
with  a  second  order  curve.  All  of  the  assumptions  concerning  the 
structure  of  the  medium  and  the  method  for  average  velocities  are  of 
course  retained. 


PERONACI,  F.,  "The  Seiches  of  Iseo  Lake,"  Annali  di  Gcofisica,  Vol.  2, 

No.  3.  pp.  406-416,  July  1949,  (Translated  from  Italian),  Contract  DA 
49-083  OSA-3137. 

The  experimental  data  relative  to  uni-,  bt-.  and  tri-uodel  seiches 
obtained  with  a  model  of  the  lake  of  Iseo,  were  compared  with  the 
analytical  results  presented  In  a  previous  report.  Some  seiches  were 
found  which  involve  only  certain  basins  of  the  lake,  with  the  result 
that  the  analytical  study  and  the  observations  are  in  full  agreement. 

PETKE VIC1I,  G.  I„  and  T.  Z.  VKRBITSKII.  "Investigation  of  Longitudinal 
Elastic  Wave  Velocities  in  Rocks  Saturated  by  Liquids."  Inst.  Geofiz. 

An  SSSR.  Geofiz.  Svornlk.  Vol.  5,  No.  7.  pp.  93-97.  1963, TfransMecT 
from  Russian],  Contract  SD-78, 

To  clarify  the  physical  nature  of  the  saturation  and  in  so  doing 
to  determine  the  character,  magnitude  and  sign  of  the  change  in  velocity 
of  clastic  waves  in  real  rocks,  the  authors  have  made  dir^cl  measure¬ 
ments  on  core  samples  of  various  lithological  types  of  rocks.  By  the 
method  of  ultrasonic  sounding  (at  a  frequency  of  140  cps),  determina¬ 
tions  were  made  of  the  velocity  of  longitudinal  waves  in  67  rock  speci¬ 
mens  saturated  with  distilled  water,  12  specimens  saturated  with 
aqueous  20”,  NaCl  solution,  and  18  specimens  saturated  with  kerosene. 
The  velocities  were  measured  in  the  natural,  maximally  saturated,  and 
absolutely  dry  states  of  the  specimens. 


PLTRUSHE VSKII,  B.  A.,  "The  Relation  Between  Earthquakes  of  Maximum 
Intensity  and  the  Geological  Conditions,”  Bvullet.  Soveta  po  Sevsmologii, 
A.  N,  SSSR,  No.  8,  pp.  28-38,  1960,  (Translated  from  Russian),  Contract 
DA  49-083  OSA-3137. 

This  paper  deals  with  the  (wssible  conclusion  that  although  seismic- 
geological  investigations  do  not  give  direct  answers  to  questions  alxiul 
the  frequency  and  intensity  of  earthquakes,  still,  by  using  geological 
data,  one  can  obtain  approximate  indications  of  the  relative  frequency 
of  underground  shocks  in  some  cases. 
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PETRUSHEVSKIY,  B.  A.,  "The  Geological  Fundamentals  of  Seismic  Zoning  - 
The  Relation  of  Seismicity  to  Geological  Features,"  Akad.  Nauk,  SSSR, 
Geofiz,  Inst,  Trudy,  Vol.  155,  No.  28,  pp.  1-59,  1955,  (Translated from 
Russian),  Contract  DA  49-083  OSA-3137. 

The  author  finds  the  selsmo-tectonic  method  proposed  by  Gubin 
to  be  based  on  erroneous  assumptions  and  supports  Gorshkov’s  seismo- 
geologic  method.  Tectonic  features  of  the  near-surface  strata  of  a 
region  cannot  determine  the  genesis  of  seismic  phenomena  which 
have  their  source  at  much  greater  depths.  Only  the  study  of  deep 
geology  of  an  area  can  make  possible  the  localization  of  the  focus 
of  avj  earthquake  to  determine  its  mechanical  cause  and  to  relate 
seismologic  evidence  with  the  most  important  geologic  features. 
Therefore,  the  first  step  in  seismic  zoning  ough  o  be  the  study  of 
the  geology  of  the  region.  Tectonic  features  can  ^e  of  secondary 
Importance  and  must  be  explored  for  their  local  value,  of  interest 
primarily  in  engineering  problems. 


PFLUKE,  J.  11.,  Model  Studies  of  Seismic  Energy  Distribution  Around 
Different  Types  of  Source  11  First  Motions  Produced  by  an  Actual 
Fault  (THESIS),  Contract  No.  Ah*  19(604 )-7383,  Pennsylvania  State 
Univ.,  University  Park,  Pa.,  1963. 

To  facilitate  the  analysis  of  seismic  data  in  earthquake  focal- 
plane  problems  it  has  been  attempted  to  find  a  mathematical  equiva¬ 
lent  of  an  earthquake  source  comprising  a  system  of  suddenly  applied 
forces  acting  at  the  focus  which  would  deliver  the  same  pattern  of 
seismic  waves  as  the  earthquake  itself.  This  hypothetical  system  of 
forces  is  referred  to  as  the  earthquake  source  mechanism.  In  an 
effort  to  discover  the  expectable  source  mechanism  of  earthquakes 
due  to  faulting  In  the  earth,  two-dimensional  seismic  models  were 
investigated.  These  models  are  discussed  in  detail  in  the  report. 

The  amplitudes  of  the  first  motions  of  P  and  S  waves  were  recorded 
and  plotted  for  all  models,  and  are  discussed.  Presented  is  a  hypo¬ 
thetical  description  of  the  physical  processes  at  the  source. 


PFLUKE,  .1.  11.,  Seismic  Model  Studies  of  First  Motions  Produced  by  an 
Actual  Fault.  ^Dissertation),  Contract  AF  19(6041-7383,  Pennsylvania 
State  University,  University  Park,  Pennsylvania,  1963. 

In  order  to  facilitate  the  analysis  of  seismic  data  in  earthquake 
focal-plane  problems  it  has  been  attempted  to  find  a  mathematical 
equivalent  of  an  earthquake  source  comprising  a  system  of  suddenly 
applied  forces  acting  as  the  focus  which  wouid  deliver  the  same  pattern 
of  seismic  waves  as  the  eartl.quake  itseif.  This  hypothetical  system 
of  forces  is  referred  to  as  the  earthquake  source  mechanism.  In  an 
effort  to  discover  the  expectable  source  mechanism  of  earthquakes 
due  to  faulting  in  the  earth,  two-dimensional  seismic  models  were 
investigated.  A  hypothetical  description  of  the  physical  processes 
at  the  source  is  presented  which  is  based  on  the  modci  observations 
and  theory. 
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PH1LCO-FORD  CORP.  (STAFF),  Montana  Large  Aperture  Seismtc  Array 
(LASA),  First  Qiarterly  Tech.  Kept.,  l  May  to  1  August  l^Gl/'ftepi. 

No.  ESD-TR-68-316,  Contract  F19628-68C-0401,  Phllco-Ford  Corp. 
Dtllings,  Montana,  1968 

This  report  concerns  technical  activity  at  the  Montana  LASA. 

It  describes  engineering  work  to  interface  the  IBM  System/360  Model 
44  computer  to  the  LASA  and  the  programming  to  develop  the  operating 
system  for  the  Montana  segment  of  the  Interim  Integrated  Signal  Pro¬ 
cessing  System. 


PI1ILCO-FORD  CORP.  (STAFF),  Montana  Large  Aperture  Seismic  Array, 
First  Quarterly  Tech.  Rept.,  Rept.  No.  ESD-TR-69-369,“Contract 
F19628-70C-0010,  Philco-Ford  Corp.,  Btllings,  Montana,  1969 

This  report  concerns  the  technical  activity  associated  with  the 
operation  and  maintenance  of  the  Montana  Large  Aperture  Setsmic 
Array  (LASA).  The  data  center  computer  operation  stahsttcs  are 
presented.  A  description  of  the  array  control  along  with  such  array 
operation  statistics  as  subarray  data  outages  and  incidence  of  defec¬ 
tive  array  equipment  is  provided.  The  maintenance  effort  at  the  LDC 
and  LMC  is  discussed  and  the  work  order  system  is  described.  The 
activities,  such  as  land  restoration,  of  maintaining  the  array  facility 
are  listed.  Also  provided  are  discussions  of  the  RA-5  amplifier  bias 
battery  increasing  failure  rate  and  the  actions  taken  to  rectify  the 
defective  sensors  at  subarray  E3. 


PHILCO-FORD  CORP.  (STTAFF),  Montana  Large  Aperture  Seismic  Array, 
First  Quarterly  Tech.  Rept.,  Rept.  No.  ESD-TR-70^564,  Contract 
F19628-70C-0254,  Philco-Ford  Corp.,  Btllings,  Mo.,  1970 

This  report  concerns  the  technical  activity  associated  with  the 
operation  and  maintenance  of  the  Montana  Large  Aperture  Seismic 
Array  (LASA)  for  the  period  May  -  July,  1970.  Changes  in  the  opera¬ 
ting  modes  of  both  the  IBM/ 360  and  PDP-7  computers  are  described. 
The  microbarograph  data  recording  is  described.  Array  equipment 
failures  are  summarized.  Progress  on  the  long-period  system  modi¬ 
fication  and  the  RA-5  amplifier  rehabilitation  program  is  presented. 
Statistics  relating  to  the  operation  of  the  data  center,  maintenance 
of  equipment  and  land  facilities  support  are  provided. 


PlIllCO-FORD  CORP.  (lTTAFF),  Montana  Large  Aperture  Seismic  Array. 
Second  Quarterly  Kept.,  1  August  to  31  October  19 W.  ltepi.  No.  ESD- 
TR  68-426,  Contract  F19628-68C-0401.  Philco-Ford  Corp.,  Billings. 
Montana,  1968 

This  report  concerns  technical  activity  at  the  Montana  Large 
Aperture  Seismic  Array  (LASA).  IBM  System  360  Model  44  com¬ 
puter  programming  to  complete  the  Montana  segment  of  the  Interim 
Integrated  Signal  Processing  System  (11SPS)  and  system  testing  are 
discussed.  Array  work  described  includes  installation  of  attenuated 
short-period  and  long-period  seismic  signal  channels  and  completion 
of  the  Large  Aperture  Microbarograph  Array  (LAMA).  A  report  on 
oil  well  drilling  noise  confirms  preliminary  conclusions  which  state 
that  no  effect  on  LASA  data  analysis  from  analog  sum  signals  is 
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evident  unless  drilling  occurs  within  about  two  miles  of  the  center 
hole  sensor.  Measured  short-period  seismic  channel  phase  shift 
statistics  are  reported. 


PHILCO-FORD  CORP.  (STAFF),  Montana  Large  Aperture  Seismic  Array, 
Second  Qiarterly  Tech.  Rept.,  Rept.  No.  ESD-TR-70-31,  Contract 
F19628-70C-0010,  Philco-Ford  Corp.,  Billings,  Mo.,  1970 

This  report  concerns  the  technical  activity  associated  with  the 
operation  and  maintenance  of  the  Montana  LASA  for  the  period  Octo¬ 
ber  -  December,  1969.  The  LASA  Data  Center  computer  operation 
statistics  are  presented.  Array  operation  statistics  such  as  subarray 
data  outages  and  incidence  of  defective  array  equipment  are  provided. 
The  LASA  maintenance  effort  for  the  period  is  discussed.  Locations 
of  oil  well  drilling  activity  in  the  array  vicinity  are  presented.  Dis¬ 
cussions  of  equipment  built  for  the  improvement  and  safety  in  testing 
the  LASA  weather  station  equipment  and  standby  power  system  are 
given. 


PHILCO- FORD  CORP.  (STAFF)  Montana  Large  Aperture  Seismic  Array, 
Second  Quarterly  Tech.  Rept.,  Rept.  No.  £SD-TR-70-381,  Contract 
F19628-70C-0254,  Philco-Ford  Corp.,  Billings,  Mo..  1970 

This  report  concerns  the  technical  activity  associated  with  the 
operation  and  maintenance  of  the  Montana  Large  Aperture  Seismic 
Array  (LASA)  for  the  period  August  -  October  1970.  Improvements 
to  the  array  operation  using  the  PDP-7  computer  for  on-line  moni¬ 
toring  and  calibration  control  are  described.  Progress  on  the  long- 
period  system  modification,  the  RA-5  amplifier  rehabilitation,  the 
LTV-6  microbarograph  remote  calibration,  and  the  power  system 
battery  voltage  measurement  modification  is  presented.  Array  equip¬ 
ment  performance  and  failures  are  summarized.  Statistics  relating 
to  the  operation  of  the  data  center,  maintenance  of  equipment  and 
land  facilities  support  are  provided. 


PHILCO-FORD  CORP.  (STAFF),  Montana  Large  Aperture  Seismic  Array, 
Third  Quarterly  Technical  Rept,,  Kept.  No.  ESD-TR  69-57,  Contract 
F19628-68C-040I,  Philco-Ford  Corp.,  Billings,  Montana,  1969 

This  ret>ort  concerns  technical  activity  of  the  Montana  Large 
Aperture  Seismic  Array  (LASA).  Computer  program  and  equipment 
configuration  changes  to  the  Montana  segment  of  the  Interim  Integrated 
Signal  Processing  System  (IISPS)  are  discussed.  Array  work  de¬ 
scribed  included  installation  of  a  number  of  weather  stations  which 
permit  the  measurement  of  wind  speed  and  direction,  temperature, 
and  barometric  pressure.  A  report  on  the  evaluation  of  a  thermoelec¬ 
tric  generator  as  a  subarray  (lower  source  concludes  that  it  is  en¬ 
tirely  satisfactory  with  respect  to  reliability,  output  stability,  oper¬ 
ating  economy,  simplicity  of  operation,  insensitivity  to  ambient  con¬ 
ditions,  and  overload  protection.  Also  provided  are  statistics  on  the 
seismic  events  retwrted  in  the  Scismo  Bulletin,  maintenance  of  the 
equipment,  and  general  operation  of  the  Data  Center. 
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VESIAC  20,251  VU 
AD  871  747 


PIIILCO-FORD  (STAFF),  Montana  Large  Aperture  Seismic  Arrav  Third 
Quarterly  Tech.  Rept"  Kept.  No.  fc!UD-TR-70-137,  ^n"t7ScFF19628- 
70C-0010,  Phllco-Ford  Corp.,  Billings,  Mo.,  1970 

A  planned  study  of  the  short-period  seismic  channel  tolerances 
Is  presented.  A  new  procedure  for  characterizing  array  equipment 
failures  is  described  along  with  changes  to  the  EDP  maintenance 
documentation  system.  Recent  calibration  data  for  the  ESSA  nilcro- 
barograph  array  are  given.  Release  of  a  weather  bulletin  via  phone 
line  Interface  between  the  LASA  Data  Center  and  the  Billings  Weather 
Bureau  Is  described.  Description  of  a  long-period  seismometer 
cabling  and  free-period  adjustment  improvement  modification  is 
Included.  A  short-period  sensor  field  test  and  RA-5  amplifier  reha¬ 
bilitation  program  in  progress  is  detailed.  The  LDC  computer  and 
array  operation  statistics  are  provided. 


VESIAC  19,750  VU 
AD  855  745 


PMLCO-/ORD  CORP.  (STAFF),  Montana  Large  Aperture  Seismic  Array 
Fourth  Quarterly  Tech.  Rept.,  Kept.  No.  ESD-TR-69- 18 fContract 
F19628-68C-0401,  Phllco-Ford  Corp.,  Billings,  Mo.,  1969 


This  report  concerns  technical  activity  at  the  Montana  Urge 
Aperture  Seismic  Array  (LASA).  The  computer  program  changes 
to  the  Montana  segment  of  the  Interim  Integrated  Signal  Processing 
System  (I1SPS)  are  discussed.  These  were  .equired  in  order  to  delete 
the  tape  recording  function  and  to  eliminate  other  peripheral  equip¬ 
ment.  Brief  descriptions  of  the  various  Montana  LASA  manuals  being 
prepared  or  revised  are  presented.  Also  provided  are  statistics  on 
the  seismic  events  reported  In  the  Seismo  Bulletin,  maintenance  of 
the  equipment,  and  general  o|>cration  of  the  Data  Center. 


VESIAC  19,885  VU 
AI)  860  480 


PIIILCO-FORD  CORP.  (STAFF),  Montana  LASA.  Final  Rept.,  1  May  1968 
through  30  June  1969,  Rept.  No.  ESD-TRl6$-283,  Contract  F19628- 
68C-0401,  Philco-Ford  Corp.,  Billings,  Montana,  1969 

This  report  represents  fourteen  (14)  months  of  activities  by  the 
Communications  and  Technical  Services  Division  of  the  Philco-ron! 
Corporation  in  behalf  of  the  Montana  Large  A|ierture  Seismic  Array 
(LASA).  The  presentation  covers  a  precise  and  factual  discussion 
of  research  and  engineering  work  and  technical  effort  during  a  fifth 
quarterly  period  from  1  May  1969  through  30  June  1969  (Section  11) 
and  a  summary  of  accomplishments  for  the  entire  contract  period  of 
1  May  1968  through  30  June  1969  (Section  III).  Particular  attention 
is  focused  on  the  development,  improvement  and  reconfiguration  of 
LASA  during  the  contract  period. 


VESIAC  20,402  VU 


PIIILCO-FORD  CORP.  (STAFF),  Montana  Urge  Aperture  Seismic  Arrav. 
Final  Rept.,  1  July  1969  to  30  April  1970,  Rept.  No.  FSD-TU-70-267) 
Contract  F19628-70C-0010.  Philco-Ford  Corp.,  Billings,  Montana,  ’ 


The  method  employed  for  remotely  calibrating  the  amplitude 
responses  of  the  array’s  short-period  seismic  channels  is  described. 
The  operation  for  the  ]>eriod  of  remotely  controlling  the  long-period 
seismometers  is  presented.  Array  equipment  failures  arc  summarized. 
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Progress  on  efforts  directed  towards  allowable  channel  tolerances, 
is  indicated.  The  maintenance  programs  together  with  a  summary 
of  activities  are  discussed.  Improvements  to  short-period  and  long- 
period  seismic  systems  and  the  installation  of  near-surface  seismo¬ 
meters  at  subarray  D1  are  described.  Statistics  relating  to  the 
operation  of  the  data  center,  maintenance  of  equipment  and  land 
facilities  support  are  provided. 


VESIAC  19,157  VU 


PHILLIPS,  D.  R.,  and  D.  S.  KELLEY,  Preliminary  Evaluation  of  Beani- 
Steering  Capabilities  of  the  TFSO  37-Element  Array.  Tech.  Rent. 

Rept.  No.  Tk  68-47,  Contract  VT  8702,  F33657068C-0766,  Tetedy’ne 
Indust.,  Inc.,  Geotech  Division,  Garland,  Texas,  1968 

The  evaluation  of  the  beam-steering  capabilities  of  the  37-element 
short-period  seismograph  array  at  TFSO  indicates  that  the  array  pro¬ 
vides  a  signal-to-noise  ratio  improvement  over  a  signal  detector  of 
approximately  \2  dB  at  frequencies  near  1.0  cps.  The  phased  summed 
output  of  the  array  suppresses  the  noise  by  a  factor  of  (15.6  dB) 
for  frequencies  greater  than  about  1.5  cps.  At  1.0  cps,  the  average 
noise  reduction  relative  to  an  individual  output  is  13.7  dB.  The  signal 
amplitude  loss  in  a  30-second  P-wave  coda  is  between  1.0  and  2.0 
dB  in  the  frequency  range  of  greatest  signal  power  (0. 5-1.0  cps)! 


VESIAC  20,126  VU 
AD  866  821 


PHILLIPS,  D.  R.,  and  ,1.  M.  WARD,  Evaluation  of  the  Detection  Capabilities 
l;DS°  Long- Period  Array ,  Rept.  No.  TR  69-537Cohtract  VT/9703, 
Fo365V-69C-0759,  Teledyne-Geotech,  Garland,  Texas,  1970 


Three  events  from  different  directions  were  selected  from  which 
both  a  P  and  a  Rayleigh  waves  energy  was  recorded  by  the  seven  ver¬ 
tical  long-period  seismographs  of  the  UBSO  array.  Using  the  power 
density  spectra  of  the  signals  and  noise  segments  preceding  the  sig¬ 
nals,  sigmal-to-noise  ratios  were  formed  for  the  simple  and  phased 
summations.  The  simple  summation  indicated  an  improvement  in 
signal-to-noise  over  a  single  detector  of  approximately  17  dB  at  the 
peak  noise  frequency  of  0.0625  cps  for  the  P-wave  signal,  but  showed 
little  or  no  improvement  for  the  Rayleigh  energy  because  of  the  large 
degree  of  Rayleigh  signal  loss.  In  all  three  cases  the  phased  summa¬ 
tions  show  improvement  for  both  P  and  Rayleigh  signals;  however, 
the  degree  of  improvement  varied  from  event  to  event  because  of  ’ 
the  directional  properties  of  the  noise  sources. 


VESIAC  8884-II  VU 
AD  452  596 


PHILLIPS,  G.  C.,  L.  M.  MOTT-SMITH,  C.  WU,  and  J.  C.  WOODALL, 

Study  of  Seismic  Signals  and  Noise  Detected  by  a  Buried  Array, 

Rept.  No.  4410-83-X,  Contract  SD-78  (ARPA),  InstToT SciTlTTech 
Univ.  of  Mich.,  Ann  Arbor,  Mich.,  1964. 

Simultaneous  recordings  of  seismic  signals  and  noises  with  in¬ 
struments  consisting  of  a  short  period  vertical-movement  Benioff 
seismograph  and  an  array  of  seven  shallowly  buried  low  frequency 
geophones  have  been  compared.  In  general,  the  same  earthquake 
signals  were  recorded  in  both  systems,  but  the  amplitudes  of  unde¬ 
sired  background  noise  have  been  reduced  in  the  burieri-array  sys¬ 
tem.  It  is  concluded  that  the  buried-array  system  produces  a  clearer, 
more  outstanding,  P-wave  arrival  event,  within  its  detection  capability. 
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VESIAC  11,795  VU 


PHILLIPS,  G.  C.,  and  C.  WU,  Enhancement  of  Seismic  Signals  by  Means 
of  a  Buried  Array,  Semiannual  Rept.  No.  2,  MI  P  3614,  Contract  AF 
19(628 )- 3888 ,  Mandrel  Industr.,  Inc.,  Houston,  Texas,  1965. 

Simultaneous  recordings  of  seismic  signals  and  noises  with  in¬ 
struments  consisting  of  a  short-period  vertical-movement  Denioff 
seismograph  and  an  array  of  seven  shallowly  buried  2-cps  seismom¬ 
eters  has  been  compared.  Conclusions  are  given.  Results  are  given 
of  estimates  of  spectral  density  of  noise  and  signal  plus  noise  for  re¬ 
cord  samples  obtained  at  three  field  sites  (Houston  Site,  Llano  Site  in 
Texas,  and  Poplarville  Site  in  Mississippi)  which  were  computed  and 
compared.  Given  is  how  the  improvement  factor  was  determined. 
Values  for  various  sites  are  presented,  and  two  factors  tha'.  contri¬ 
buted  to  tlit  improvement  are  given. 


VESIAC  8741  VU 


PHILLIPS,  G^C,,  and  C.  WU,  On  Recordings  of  Salmon  Event  of  Project 
DRIBBLE,  Memorandum,  Contr.  No.  AF  19(628)-3888,  Mandrel  Indust., 
Inc.,  Houston,  Texas,  1964. 

Discussed  is  the  relevant  information  about  the  two  types  of 
records  giving  data  on  the  SALMON  event  of  Project  DRIBBLE,  Miles 
City  Station  in  Montana,  October  22,  1964.  Section  I  describes  the 
field  arrangement  of  the  instruments,  given  Benioff  trace  magnifi¬ 
cation,  and  reports  that  the  traces  1-7  move  downward  if  the  first 
motion  is  congressional,  and  upward  for  rarefractional  motion. 

Traces  8  and  9  are  reversed.  Also  noted  is  the  large  amplitude  of 
trace  9  of  the  "Heliocorder  Record".  Section  2  describes  the  field 
set-up,  the  magnification  factor,  and  an  analysis  of  the  "Playback 
Record  for  Detail  Studies".  Included  is  the  recording  of  a  probable 
teleseismic  event  around  1 0 :0G  a.  m.,  (5.5  minutes  after  the  arrival 
of  the  SALMON  Event). 


VESIAC  9960  VU 


PHILLIPS,  G.  C.,  and  C.  WU,  Research  Directed  Towards  the  Enhance- 
ment  of  Seismic  Signals  by  Means  0f  a  Buried  Array,  Semiannual 
Rept.,  Contract  AF  19 (628 )- 3888,  Mandrel  Industr.,  Inc.,  Houston 
Texas,  1965. 

This  project  proposes  to  investigate  the  geophysical  reasons  why 
the  shallow  buried  array  improves  signal-to-noise  ratio  so  that  op¬ 
timum  use  of  the  techniques  may  be  directed  towards  further  improve¬ 
ment  of  the  ratio.  The  three  phases  of  the  contract  described  are: 

(1)  to  modify  the  detecting  system  to  permit  recording  the  output  of 
seven  individual  seismometers;  (2)  to  investigate  other  areas  where 
different  geological  and  geophysical  environments  exist;  and  (3)  to 
analyze  data  obtained  in  order  to  compare  signal-to-noise  ratios  ob¬ 
tained  by  the  seven-seismometer  array  and  a  surface  Benioff  seis¬ 
mometer. 


VESIAC  14,952  VU 
AD  637  687 


PHILLIPS,  G.  C.,  C.  WU,  Study  of  Seismic  Signals  and  Noise  by  Means  of 
a  Buried  Array,  Final  Report,  1  February  1964  to  1  February  1966, 
Rept.  No.  AFC RL-66-578,  Contract  AF  19(628)-3888,  Mandrel  Indus¬ 
tries,  Inc,,  Houston,  Texas,  1966. 

Spectral  treatments  on  S-P  (0.5  -  5.0  cps)  seismic  noise  obtained 
from  four  sites  with  a  small  buried  seismometer  array  at  shallow 
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depths  were  performed.  The  results  obtained  from  the  Houston  site 
indicate  (1)  high  coherence;  (2)  similarity  of  wave  packets;  (3)  atten¬ 
uations  of  particle  velocity  with  near  surface  layers  acting  as  a  low- 
pass  filter;  (4)  almost  constant  propagation  velocity  of  about  1150- 
1250  ft/sec.  As  a  result  of  these  findings,  conclusions  are  reached 
regarding  the  seismic  noise  near  2  cps  in  this  area,  and  the  S-wave 
velocity  in  the  weathering  layer.  Similar  results  were  obtained  at 
Montana  sites  and  the  Tennessee  site  except  the  seismic  noise  pro¬ 
pagates  at  higher  velocities. 


VESIAC  18,531  VU 


PHINNEY,  R.  A.,  Geophysical  Data  Recording  and  Processing  Using  a 
Small  Digital  Facility.  Sci.  Rept.,  Contract  AF  49(638)- 1243,  Prince- 
ton  Univ.,  Princeton,  N.  J.,  1967 

The  equipment  and  operating  configuration  described  in  this  re¬ 
port  arose  from  the  recording  needs  of  the  field  magneto-telluric 
program  started  under  NSF  sponsorship  in  1966.  Briefly,  the  require¬ 
ments  for  data  recording  in  the  magneto- telluric  experiment  are 
stated. 


VESIAC  18,510  VU 


PHINNEY,  R.  A.,  Research  in  Geophysics  (Seismology).  Semi-Annual  Tech. 
Summ.,  Contract  AF  49(638)- 1243,  Princeton  Univ.,  Princeton  N  J 
1964  ’  •’ 

The  method  of  spectral  ratios  has  been  applied  to  the  analysis  of 
long-period  body  waves  at  the  USC&GS  stations  at  Albuquerque  and 
Bermuda-Columbia.  An  exposition  of  the  method  and  analysis  of  the 
results  will  be  distributed  in  a  separate  paper  which  will  be  available 
soon. 


PHINNEY,  R.  A.,  Research  in  Geophysics  (Seismology),  Semi-annual  Tech. 
Summ.  and  Quarterly  Progress  Rept.,  Contract  AF  49(638)- 1243, 
Princeton  Univ..  Princeton,  N.  J.,  1967. 


VESIAC  16,506  VU 


The  results  of  a  study  of  diffraction  by  the  core  are  presented 
along  with  a  brief  outline  of  the  computer  programs  used  in  the 
analysis  of  LASA  and  LRSM  data. 


VESIAC  7565  VU 
AD  432  362 


PHINNEY,  R.  A.,  Structure  of  the  Earth's  Crust  from  Spectral  Behavior 
of  the  Long  Period  Body  Waves,  Contr.  No.  AF  49(638)- 1243.  Prinoe- 
ton  Univ.,  Princeton,  N.  J.,  1964. 

Long-period  P  waves  from  distant  earthquakes  have  been  analyzed 
at  Albuquerque  and  Bermuda  in  light  of  Haskell's  theory  for  the  spec¬ 
tral  response  of  a  layered  crust.  By  using  the  ratio  of  the  vertical 
spectrum  to  the  horizontal  component  spectrum,  one  obtains  a  func¬ 
tion  which  depends  on  structure  beneath  the  station.  Because  of  the 
poorly  understood  nature  r,i  the  signal  which  f>  llows  the  first  P  mo¬ 
tion,  the  motions  of  power  spectral  analysis  were  applied  and  a  lag 
window  selected  to  discriminate  against  long  time  correlations  wi  h 
the  signal.  It  is  explained  how  corrections  for  the  differing  responses 
of  the  three  components  are  made.  Also  described  is  a  range  of 
crustal  models,  agreeing  with  the  data,  which  have  been  found. 
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VESIAC  10,584  VU 
AD  617  746 


PH1NNEY,  R.  A.,  Theoretical  Calculation  of  the  Spectrum  of  First  Arrivals 
in  Layered  Elastic  Media,  Contract  AF  49(6381-1234,  Princeton  iini  — 
Princeton,  New  Jersey,  1965.  ’’ 

A  difficulty  arises  in  the  calculation  of  the  spectral  parameters  of 
first-arriving  signals  in  seismology  because  the  first  arrival  usually 
behaves  as  an  imperfectly  trapped  mode.  Mathematically,  it  arises 
from  the  contributions  of  branch  line  integrals  and  complex  poles. 
Attempts  to  transform  the  solution  into  a  generalization  of  the  normal 
modes  have  been  a  mathematical  success  only.  The  difficulties  of 
this  solution  necessitate  a  different,  less  elegant  approach:  by  a 
change  of  variable,  by  twice  transforming  the  solution  to  form  a 
product.  The  technique  is  completely  described  in  this  article. 


VESIAC  20,456  VU 


PHINNEY,  R.  A.,  and  D.  V.  HELMBERGER,  Research  in  Geophysics 
(Seismology),  Final  Rept.,  1  July  1963  thf55gh  3l  Be  timber  1969. 
Contract  AF  49(638)-1243,  Princeton  Univ.,  Princeton,  N.  Y.,  1969 

The  primary  objectives  of  the  project  were:  (1)  The  development 
of  theoretical  methods  for  treating  the  amplitude  and  phase  charac¬ 
teristics  of  body  waves  in  the  earth.  (2)  The  development  of  parallel 
numerical  methods  for  computing  the  amplitudes  and  phases  of  body 
waves  in  a  radially  heterogeneous  earth.  (3)  The  application  of  these 
results  to  a  more  complete  understanding  of  observed  long-  and  short- 
period  signals  from  explosions  and  earthquakes. 


VESIAC  20,252  VU 
AD  707  122 


PIERCE,  A.  D.,  and  ,J.  W,  POSEY,  Theoretical  Prediction  of  Acoustic- 
Gravity  Pressure  Waveforms  Generated  bv  Large  Explosions  in  the 
Atmosphere,  Final  Rept.,  T1W.  T%7  to  31  Jan.  1970,  Contract  f  15628- 
67C-0217,  Mass.  Inst,  of  Tech,,  Cambridge,  Mass.,  1970 

A  computer  program  is  described  which  enables  one  to  compute 
the  pressure  waveform  at  a  distant  point  following  the  detonation  of 
a  nuclear  explosion  in  the  atmosphere.  The  theoretical  basis  of  the 
program  and  the  numerical  methods  used  in  its  formulation  are  ex¬ 
plained;  a  deck  listing  and  instructions  for  the  program's  operation  are 
included.  The  primary  limitation  on  the  program's  applicability  to 
realistic  situations  is  that  the  atmosphere  is  assumed  to  be  perfectly 
stratified.  However,  the  temperature  and  wind  profiles  may  be  arbi¬ 
trarily  specified.  Numerical  studies  carried  out  by  the  program  show 
some  discrepancies  with  previous  computations  by  Harkrider  for  the 
case  of  an  atmosphere  without  winds.  These  discrepancies  are  analyzed 
and  shown  to  be  due  to  different  formulations  of  the  source  model  for 
a  nuclear  explosion.  Other  numerical  studies  explore  the  effects  of 
various  atmospheric  parameters  on  the  waveforms.  In  the  remainder 
of  the  report,  two  alternate  theoretical  formulations  of  the  problem 
are  described.  The  first  of  these  is  based  on  the  neglect  of  the  vertical 
acceleration  term  in  the  equations  of  hydrodynamics  and  allows  a  solu¬ 
tion  by  Cagniard's  integral  transform  technique.  The  second  is  based 
on  the  hypothesis  of  propagation  in  a  single  guided  mode  and  permits 
a  study  of  the  effects  of  departures  from  stratification  on  the  waveforms. 


PILANT’  W.  L.,  Automated  Techniques  in  Model  Seismology,  Contract 
AF  49(638)- 1534,  Univ,  of  Pittsburgh,  Pittsburgh,  Pa.71966. 
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The  introduction  of  advanced  electronic  instrumentation  has 
made  possible  a  large  improvement  in  the  techniques  of  model  seis- 
mology.  Instead  of  using  the  time-consuming  process  of  hand  reduc¬ 
tion  of  photographic  records,  one  can  now  record  travel  times  and 
wave  amplitudes  directly  from  the  oscilloscope  presentation  and  can 
digitize  entire  waveforms  for  later  processing  on  a  digital  computer. 
As  an  example  of  waveform  analysts,  transmission  coefficients  are 
obtained  for  Rayleigh  waves  propagating  around  a  corner  in  a  two- 
dimensional  situation. 


PILANT,  W.  L.,  Tectonic  Features  of  the  Earth's  Crust  and  Upper  Mantle, 
Semi-annual  Tech.  Rept.,  Contract  AF  49(638)-1534,  University  of- 
Pittsburgh,  Pittsburgh,  Pa.,  1966. 

The  first  part  of  this  report  is  a  study  dealing  with  Rayleigh  sur¬ 
face  wave  velocities  across  North  America.  The  second  is  concerned 
with  the  transmission  of  Rayleigh  waves  around  the  corner  of  a  wedge. 
Results  for  this  part  of  the  study  are  in  final  form  and  are  compared 
with  theoretically  predicted  values. 


PILANT,  W.  L.,  Tectonic  Features  of  the  Earth's  Crust  and  Upper 

Mantle,  Semi-Annual  Tech.  Rept.,  Contract  AF  49(638)- 1534,  Univ. 
of  Pittsburgh,  Pittsburgh,  Pa.,  1966. 

A  discussion  is  given  of  the  quality  of  the  data  obtainable  from 
carefully  selected  Rayleigh  surface  waves  traversing  the  North 
American  continent.  Using  data  from  five  events,  a  phase  velocity 
map  is  constructed  for  the  United  States,  the  Canadian  Shield,  and 
Greenland.  Average  values  are  computed  for  various  regions  of  this 
area  and  are  given  in  a  table  and  compared  from  region  to  region  as 
well  as  with  previous  results. 


PILANT,  W.  L.,  Tectonic  Features  of  the  Earth's  Crust  and  Upper  Mantle, 
Final  Tech.  Rept.,  Contract  AF  49(638 )- 1534 ,  Univ.  of  Pittsburgh,  Pitts- 
burgh,  Pa.,  1967. 

The  principle  purpose  of  this  research  was  to  investigate  the 
effects  of  major  tectonic  features  of  the  earth  upon  the  transmission 
of  surface  waves.  To  do  this,  a  study  was  made  of  Rayleigh  waves 
crossing  the  North  American  continent  from  many  azimuths.  The 
following  properties  were  looked  at:  phase  velocity  variation,  group 
velocity  variation,  refraction  and  reflection,  and  attenuation. 


PILOTTE,  F.  F.,  and  E.  A.  FLINN,  A  Preliminary  Evaluation  of  a  Method 
for  Linear  Array  Data  Processing,  Contract  VT/2037.  AF  33(G57)-~ 
12247,  United  ElectroDynamics,  Inc,,  Pasadena,  Calif,,  1964  (OFFICIAL 
USE  ONLY). 


PLUTCHOK,  R.,  Analysis  of  Seismic  Noise  at  the  Yellowknife  Array, 

Canr  .  Scientific  Rept.  No.  157,  Contract  VT  6702,  AF  33(657')- 15919, 
Telectjite  Indust.,  Earth  Sci.  Div.,  Alexandria,  Va.,  1966. 
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The  introduction  of  advanced  electronic  instrumentation  has 
made  possible  a  large  improvement  in  the  techniques  of  model  seis¬ 
mology.  Instead  of  using  the  time-consuming  process  of  hand  reduc¬ 
tion  of  photographic  records,  one  can  now  record  travel  times  and 
wave  amplitudes  directly  from  the  oscilloscope  presentation  and  can 
digitize  entire  waveforms  for  later  processing  on  a  digitai  computer. 
As  an  exampic  of  waveform  analysis,  transmission  coefficients  arc 
obtained  for  Rayleigh  waves  propagating  around  a  corner  in  a  two- 
dimensional  situation. 


PILANT,  W.  L.,  Tectonic  Features  of  the  Earth's  Crust  and  Upper  Mantic, 
Semi-annual  Tech.  Rcpt.,  Contract  AF  49(638)- 1534 ,  University  o T~ 
Pittsburgh,  Pittsburgh,  Pa.,  1966. 

The  first  part  of  this  report  is  a  study  dcaiing  with  Rayleigh  sur¬ 
face  wave  velocities  across  North  America.  The  second  is  concerned 
with  the  transmission  of  Rayleigh  waves  around  the  corner  of  a  wedge. 
Results  for  this  part  of  the  study  arc  in  final  form  and  arc  compared 
with  theoreticaliy  predicted  values. 


PILANT,  W.  L.,  Tectonic  Features  of  the  Earth’s  Crust  and  Upper 

Mantie,  Semi-Annual  Tech.  Rept.,  Contract  AF  49(636 )- 1534 ,  Univ. 
of  Pittsburgh,  Pittsburgh,  Pa,,  1966. 

A  discussion  is  given  of  the  quaiity  of  the  data  obtainable  from 
carefully  selected  Rayieigh  surface  waves  traversing  the  North 
American  continent.  Using  data  from  five  events,  a  phase  velocity 
map  is  constructed  for  the  United  States,  the  Canadian  Shieid,  and 
Greenland.  Average  values  are  computed  for  various  regions  of  this 
area  and  are  given  in  a  table  and  compared  from  region  to  region  as 
well  as  witli  previous  results. 


PILANT,  W.  L.,  Tectonic  Features  of  the  Earth’s  Crust  and  Upper  Mantle, 
Final  Tech,  Rept.,  Contract  AFT97c38)-1534,  Univ.  of  Pittsburgh”, 'Pitts¬ 
burgh,  Pa.,  1967. 

The  pr inc ipie  purpose  of  this  research  was  to  investigate  the 
effects  of  major  tectonic  features  of  the  earth  upon  the  transmission 
of  surface  waves.  To  do  this,  a  study  was  made  of  Rayleigh  waves 
crossing  the  North  American  continent  from  many  azimuths.  'Die 
following  properties  were  iooked  at:  phase  velocity  variation,  group 
velocity  variation,  refraction  and  reflection,  and  attenuation. 


PiLOTTE,  F.  F..  and  E,  A.  FLiNN,  A  Preliminary  Evaluation  of  a  Method 
for  Linear  Array  Data  Processing,  Contract  VT  2037,  AF  33(657)- 
12247  United  EiectroDynamics,  Inc,,  Pasadena,  Calif.,  1964  (OFFICIAL 
USE  ONLY). 


PLUTCHOK,  R.,  Analysis  of  Seismic  Noise  at  the  Yellowknife  Ar  v, 

Canada,  Scientific  Rept.  No.  157,  Contract  VT  6*702,  AF  33(65 ft- 15919, 
Teledyne  Indust.,  Earth  Sci.  Div.,  Alexandria,  Va.,  1966. 
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From  data  supplied  by  the  United  Kingdom  Atomic  Energy  Autho- 

r*t.yuthtS«rUCt^re  **  the  vertical  component  of  a  seismic  noise  field 
at  he  Ysllow-Knife  array  In  Canada  (YKC)  was  examined.  Because 
of  the  large  relative  spacing  at  YKC,  meaningful  wave-number  spec¬ 
tra  could  not  be  obtained.  Thus  the  noise  field  was  examined  by 
computing  auto-  and  cross-correlations,  power-spectra,  and  coher¬ 
encies  of  various  noise  samples  at  chosen  seismometers.  System 

above  'l^ cps™*  l°  adversely  effect  ,he  results  obtained,  particularly 


FOCKELS,  F.,  "Results  of  More  Recent  Seismic  Research  Relative  to  the 
Physical  Constitution  of  the  Interior  of  the  Earth,"  Sender.  Auz  Geol 

»unds..  Vol.  1,  pp.  249-268,  1910,  (Translated  fromTferman), - ’ 

Contract  SD-78. 

The  recent  seismic  research  referred  to  in  the  title  was  apparenilv 
completed  not  later  than  1910,  the  latest  date  in  the  bibliography  or 
footnotes.  Pokels  has  reviewed  the  basic  operations  of  a  seismograph 
paying  close  attention  to  the  interpretation  of  seismic  waves  as  they 
suggest  the  composition  of  the  core  and  the  exisience  of  a  sudden  change 
in  the  interior  at  a  depth  of  about  1500  km.  He  reviews  the  work  of 
Wlechert,  Ladta,  Benndforf  and  Zopprltz,  and  announces  confirmation 
of  Wiechert  s  theory  of  a  metal  core  and  a  rock  mantle  1300  to  1600  km 
ll.ick.  Most  of  the  paper  is  devoted  to  the  mathematics  and  geometry 
of  travel  time  curves  as  they  are  used  to  determine  the  path  of  the 
rays  of  the  first  or  second  foreshocks. 


POHLMAN,  N.  E„  and  V.  G.  GREGSON,  Experimental  Investigation  of 
Dec ou^H n g^Tee hn ique s ,  1ITR1  No.  Tel)#’?,  Contract  DA  49-146-XZ- 


'W— - -X. - g  _  __  GUilll 

317»  Illinois  Inst,  of  Tech.,  Chicago,  111.,  1965. 


l,rimary  objective  of  ihis  program  is  to  reduce  the  seismic 
disturbances  from  underground  explosions  by  manipulating  ihe  close- 
in  material  surrounding  the  explosive  charge.  A  series  of  closely 
controlled  experiments  have  been  conducted  by  IITR1.  The  standard 
tesi,  the  resulting  seismic  records,  the  computation  of  the  decoupling 
factor,  the  measurement  of  peak  io  peak  amplitude  for  the  third  peak 
of  the  Rayleigh  wave  and  values  for  the  tamped  charge  in  relation  to 
the  value  of  the  air  cavity  are  discussed. 


POLAK,  L.  S.,  "Attenualion  and  Absorption  of  Reflected  Waves  in  Sedl- 
mentary  Rocks,"  Akad.  Nauk,  Prikladnaya,  Geof.,  Vol.  17,  pp.  16-32 
1957,  (Translated  from  Russian),  Contract  SD-78. 


The  author  investigates  the  principle  and  mechanism  of  attenuation 
of  elastic  longitudinal  waves  reflected  by  rocks  from  a  theoretical  and 
practical  point  of  view.  He  concludes  thai  the  attenuaiion  of  intensity 
by  artificially  exciting  and  elastic  longitudinal  wi  ve  as  the  result  of 
travel  through  a  layer  of  sedimentary  rocks,  its  eflection  and  reiurn 
to  the  surface,  is  determined  by  a  series  of  factors:  by  ihe  propaga¬ 
tion  of  a  wave  front,  substantially  by  absorption,  by  the  relation  of  the 
depth  of  a  refloating  layer  io  the  wave  length,  by  the  smoothness  of  the 
reflecting  boundary,  by  the  Rayleigh  coe'Hcient  of  reflection,  and  by 
an  oblique  incidence  also  with  the  emergence  of  converted  waves. 

The  nature  of  absorpiion  and  the  coefficient  of  absorption  are  fuilv 
discussed. 
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POLLACK,  H.  N.,  Two-Dimensional  Waves  on  an  Infinite  Medium  Bounded 
Internally  by  a  Harmonically  Pressurized  Ellipse,  Rept.  NoTTBBsii 
1-X,  Contract  AF  49(638)- 1170  -  DA  49-083  OSA-3137,  SD-78,  Univ. 
of  Mich.,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1967. 

This  paper  studies  the  role  of  the  cavity  shape  in  determining 
the  two-dimensional  far-field  radiation  from  a  pressurized  source. 
The  radiation  patterns  are  obtained  for  both  the  longitudinal  and 
transverse  waves  radiating  from  an  elliptical  region  that  varies  from 
a  line  source  to  a  circular  source. 


POLLOCK,  P.,  and  J.  G.  MC  DERMOTT,  Worldwide  Collection  and  Inter¬ 
pretation  of  Earthquake  Data,  Special  Rept.  No.  2,  Correlation  of  Time 
Residuals  with  Magnitude,  Contract  No.  C  — 104-65,  Texas  Instr  Inc 
Dallas,  Texas,  1965.  ’  " 

This  report  presents  the  results  of  an  investigation  to  determine 
whether;  (1)  an  empirical  correlation  may  be  observed  between  time 
residuals  and  magnitude  on  a  station-source  region  basis;  (2)  average 
time  residuals  as  observed  on  seismic  recordings  tend  to  become 
more  negative  as  magnitude  increases;  (3)  station-source  region  time 
corrections  expressed  as  a  function  of  magnitude  will  increase  the 
accuracy  of  hypocenter  determinations.  Also  discussed  is  the  source 
of  the  time  residual  data  used  in  this  study.  Results  are  given  of  the 
evaluation  of  the  computer  output.  Limitations  of  the  techniques  used 
in  this  study  are  given,  and  suggestions  for  future  studies. 


POLSHKOV,  M.  K.,  "Questions  of  the  Theory  and  Calculation  of  an  Electro- 
Dynamic  Seismograph  with  the  Calculation  of  the  Input  Circuit  of  a 
Seismic  Amplifier,"  Akad.  Nauk,  Prik.  Geofizika,  Vol.  22,  pp.  37-58, 
1959,  (Translated  from  Russian),  Contract  SD-78. 

This  paper  is  about  the  correspondence  of  parameters  of  an 
electrodynamic  seismograph  and  the  input  circuit  of  a  seismic  ampli¬ 
fier,  and  the  theory  of  established  processes  in  the  system  "an  elec¬ 
trodynamic  seismograph" — the  input  of  a  seismic  amplifier.  Attempted, 
is  to  give  a  clear  idea  of  the  form  of  the  frequency  and  phase  charac¬ 
teristics  of  a  seismograph,  with  a  calculation  of  the  influence  of  an 
electrical  input  circuit  of  an  amplifier  on  these  characteristics,  and 
even  more  on  the  form  of  established  processes,  originating  in  the 
seismograph  with  its  connection  to  the  input  of  a  seismometer  channel. 
The  author  tries  to  solve  problems  concerning  the  form  of  the  charac¬ 
teristics  of  the  system  of  "seismograph-amplifier  input"  and  of  special 
processes  of  this  system. 


POMEROY,  P.  W.,  The  Distance  Ranges  and  Minimum  Magnitudes  Re¬ 
quired  for  Detection  of  Surface  Waves,  Rept.  No.  7885-1-X.  Contract 
DA  49-083  OSA-3137,  SD-78,  Univ.  of  Mich.,  Inst,  of  Sci.  &  Tech., 
Ann  Arbor,  Mich.,  1967. 

The  distance  ranges  and  minimum  magnitudes  required  for  re¬ 
cording  surface  waves  using  long-period  seismographs  are  studied. 
Results  indicate  that  there  is  effective  surface-wave  generation  at 
least  in  the  magnitude  range  about  3.6  and  that  probably  there  is  no 
minimum  limit  on  the  magnitudes  at  which  surface  waves  are  gener¬ 
ated. 
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p°MEROY,  P.  W.,  Operation  of  a  Long  Period  Seismograph  Network 
Utilizing  Magnetic  Tape  Recording  and  Analyse  pnt-i  Rccm- Jert 
-Ma^crape  Anpual  Rept  1,  June  1%5-May  1966,  Contract " 

AF  19(628)-5058,  Columbia  University,  Lamont  Geol.  Observatory 
Palisades,  N.  Y.,  1966.  * 

Given  are  the  stations  of  this  network  which  have  been  fully  oper¬ 
ational  during  the  report  period.  During  the  year,  automatic  time 
encoding  units  have  been  built  and  shipped  to  these  stations.  Also 
given  are  scientific  accomplishments  during  the  period:  (1)  Analysis 
of  short-period  energy  from  GNOME,  HARDHAT,  Hebgen  Lake,  and 
New  Madrid  events  was  completed.  An  abstract  of  a  paper  on  this 
subject  is  included;  (2)  Analysis  of  relative  excitation  of  surface 
waves  by  the  underground  nuclear  explosion  LONGSHOT  was  com¬ 
pleted  partially  under  support  of  the  contract.  An  abstract  is  included 
for  a  paper  on  the  subject;  and  (3)  Analysis  of  amplitude  and  phase 
information  on  Pc P  arrivals  for  nuclear  explosions  and  earthquakes 
has  been  carried  out. 


VESIAC  16,724  VU 


POMEROY,  P.  W„  Operation  of  a  Long  Period  Seismogranh  Network 
Utihzing  Magnetic  Tape  Recording  and  Analysis  of  Data  Record  on 
Magnetic  Tape,  Final  Sci.  Rept.,  Contract  AF  19(62B)-5058,  Lamont 
Geol.  Observ.,  Columbia  Univ.,  Palisades,  New  York,  1967. 

Many  studies  utilizing  data  from  the  worldwide  network  of  long- 
period  seismographs  have  been  carried  out  and  several  of  these  are 

b  rl.nHeCUm  HSiK''if,iC,anCC  ‘°  ",e  VELA- UNIFORM  program.  These 
include.  (1)  the  relative  excitation  of  surface  and  body  waves  by  the 
underground  nuclear  explosion  LONGSHOT;  (2)  the  magnitude  and  AR 
measurements  from  nuclear  explosions  and  earthquakes  in  the  western 
U  Ann™  A  determination  of  energy  radiation  patterns  for  GNOME 
HARDHAT  and  the  New  Madrid  and  Hebgen  Lake  earthquakes;  and 
(4J  the  amplitude  frequency  content  and  travel  times  of  PcP  from 
nuclear  explosions  and  earthquakes. 


VESIAC  16,074  VU 
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POMEROY,  P,  W.,  Two  Seismograph  Stations  on  the  African  Continent 
Final  Report,  Contract  AF-AfoSR  678-647  Lamont  Geol.  Observ  ’ 
Columbia  Univ,,  Palisades,  New  York,  1966. 


rwo  seismographs  stations  have  been  established  in  Africa,  one 
at  Lamto,  Ivory  Coast,  and  one  at  Abeche,  Chad.  This  report  contains 
a  detailed  description  of  the  instrumentation  and  preliminary  results 
at  the  Abeche  station.  At  Abeche,  a  3  element  3-component  short- 
period  array,  15  km.  on  a  side,  is  operated.  The  seismograph  signals 
?.t  the  end  points  of  the  array  are  telemetered  to  a  central  station  where 
they  are  recorded  photographically  and  on  magnetic  tape.  Short  period 
gains  of  approximately  300  k  are  utilized.  Preliminary  results  on  the 
detection  capability  of  this  station  as  a  function  of  magnitude  and  dis¬ 
tance  are  presented. 


POMEROY,  P.  W.,  Seismological  Studies.  Semiannual  Tech.  Rept.  Con¬ 
tract  AF  19(6041-8875,  Lamont  Geol.  Observ.,  Columbia  Univ 
Palisades,  N.  Y.,  1961. 
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•  This  report  contains  a  survey  of  four  Items:  (1)  f ilterine  tech- 
subsequent  study  of  earthquakes  occurring  in  the  vicinity 

IS^Rise;  <2)  shor‘  P^lod  seismic  recordings  in  the 

rling  Mine  at  Ogdensberg;  (3)  a  summary  of  the  establishment  of 
a  long  period  seismographic  station  to  form  a  tripartite  arraTwlth 
paHsades  and  Waynesburg  stations;  and  (4)  report  on  the  June  6  1961 
seconds^6  St°rmS  °f  mlcrose‘sms  with  periods  of  about  26  to  27 
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°  7,-’  Geological  Engineering  Criteria  of  Detailed  Seismic 

Zoning,  Trudy  Inst,,  Fizikl  Zemli,  A.  N.  SSSR  fTrnn«  Tnct 
Earth,  Akad.  Nauk.  USSSRi  No  *  pp  K TT64  ioeIv  -t^-.  1  ,St”  ,P.hys- 
^ssianyrUontract  DA-46-083  bsX-3137.  ’959TTranslaWrom 

Characteristics  of  ground  conditions  are  presented  for  estimating 
point  rating  changes  for  purposes  of  seismic  microzoning.  * 
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ResJilh  m1561,  niak/S  a"  appraisal  °f  ‘he  results  presented  in  Rand 

t^s^result^froni"'^^'?^^^  ^  3  S‘Bnificant  prison  with 
of  1  k  I  L!  ’;1  deep  unde ground  nuclear  explosion 

or  1.7  KT  detonated  at  Nevada  Test  Site  in  September  1957  This 

paper  arose  over  a  need  for  an  objective  comparison  of  theory  with 

The  author  concludes  that  the  methods  o\ 

RM  2600  would  no  be  reliable  even  for  the  relatively  simple  case 
of  a  spherical  explosion  in  soil  and  should  not  be  a  basis  for  claiming 

o^Ztl^  “  "  for  pr°dUCin*  larpe  -ters^n^ 


VESIAC  15,535  VU 
AD  807  648 


POTTER  T  F.,  Array  Research-Special  Rent.  No.  19-  Generalized  Hori¬ 
zontal-Vertical  Interpolation  Arrays.  Contract  AF~33(657)-12747  — 
Texas  Inst.,  Inc.,  Dallas/Texas,  1966.  ’ 

The  author  considers  use  of  concentric  rings  of  horizontal  seis- 

wUh  hlrizont  e!  ln,at?averag0  output  of  a  r‘nK  of  verticals  (concentric 
rl"es)  m  30  lsotr°Pic  noise  field  which  may  contain 
more  than  one  mode.  Formulas  for  numerical  calculation  of  ring 
crosspower  spectra  and  optimum  interpolation  filters  are  included 
A  means  for  graphically  representing  response  of  a  given  horizontal- 
vertical  interpolation  array  to  surface  wave  noise  having  arbitrary 
dispersion  and  horizontal-vertical  coupling  is  presented  Also  dis 
CUS.M  is  .he  calculation  of  array  ros|Lse  for  seyf?a  ° ana™,, 
etvies  and  noise  fields.  •  ^ 


VESfAC  13,048  VU 
AD  626  407 


RUTTER,  T.  F.,  R.  D. 


.—  kul,EN,  array  Research  Theoretical  Canahilitv  nf 
Systems  of  Horizontal  Seismometers  for  Predicting  A  Vertieni  r/m: 

jggsro  w  '^peVe  T? Speclal  ■fenCTr^ci 

1965.  U747<  VT/4053,  Texas  Instruments  Inc.,  Dallas,  Texas, 

voriJbf  theorehcal  capabilities  of  systems  consisting  of  a  single 
ertic.il  seismometer  and  one  or  more  horizontal  seismometers  are 
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VESIAC  7812 
AD  439  691 


VESIAC  7533 
AD  431  180 


VESIAC  5562 
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Investigated.  Results  indicate  that  arrays  of  horizontal-component 
seismometers  should  prove  to  be  useful  tools  for  the  removal  of 
trapped-mode  noise  from  the  outputs  of  vertical-component  instru¬ 
ments.  Condttions  necessary  for  the  effective  functioning  of  these 
arrays  are  discussed.  Reasons  are  given  why  it  ts  unlikely  that 
difficulties  presented  by  system  noise,  uncorrelated  seismic  notse 
and  Love  waves  should  be  any  more  serious  than  they  are  in  the  case 
of  vertical-component  arrays.  For  these  reasons,  and  others,  it  is 
concluded  that  multicomponent  seismometer  arrays  offer  a  great 
deal  of  promise  for  signal  enhancement  applications. 


POWELL,  T.  and  D.  FRIES,  Handbook:  World-Wide  Standard  Seismograph 
Network,  Contr.  No.  SD-78,  Untv.  of  Mtchigan,  Inst.  ofScf.  &  Tech., 
Ann  Arbor,  Mtch.,  1964. 

VU  This  report  is  a  compilation  of  information  about  each  of  the 

seventy -ftve  stations  in  the  World-Wide  Cooperative  Standard  Seis¬ 
mograph  Network  as  of  June  1963.  This  tnformatton  includes  material 
on  each  station's  location  and  factlittes,  environment,  vault  and  pter 
construction,  and  instrumentation.  Maps,  dtagrams,  and  photographs 
supplement  the  text. 


PRENTISS,  D.  D.,  Seismic  Signals  on  the  Deep  Ocean  Floor.  Final  Rept., 
Contract  AF  l&(604)-8357.  Lamont  Geol.  Observ.,  Palisades  N  Y 
1963. 

vu  Thts  is  a  final  repc.i  on  the  "Seismic  Motion  of  the  Deep  Ocean 

Floor".  The  Lunar  Telemetering  Bottom  Seismograph  (LTBS)  was 
developed.  A  dtscussion  of  its  use,  the  battery  pack  used  in  connec¬ 
tion  with  it,  and  the  mechanical  design  of  the  three  long-period  15 
second  seismometers,  the  same  as  the  lunar  prototype  except  that 
the  sprtngs  are  designed  for  earth  gravity,  is  included.  The  project 
installed  low-frequency  amplifiers  (0.025- ’0.0  cps)  to  make  recordings 
at  intervals  from  March  10,  1963  to  September  24,  1963,  Approxi¬ 
mately  50  earthquakes  can  be  recognized.  These  records  are  dis¬ 
cussed.  Described  are  multiple  phases  produced  by  the  reflection 
of  incident  seismic  energy  from  the  ocean  surface  and  back  to  the 
bottom  detector. 


PRESKITT,  S.  V.,  Improved  Seismographs,  Semiannual  Rept.  No.  1,  Con¬ 
tract  No.  VT/072,  Geotechnical  Corp.,  Garland,  Texas,  1961. 

VU  Summarized  is  work  on  Geotech  Project  VT/072  in  the  six  months 

ending  December  31,  1960.  The  development  and  testing  of  an  engi¬ 
neering  mockup  of  the  long-period  seismometer  model  7505  continued. 
The  instrument  suffered  from  hysteresis,  particularly  at  long  periods: 
new  pivots  of  beryllium  copper  improved  the  hysteresis,  but  the  trou¬ 
ble  remained.  The  vertical  seismometers  were  modified  for  operation 
at  an  angle  of  35°  16'  from  the  horizontal.  Work  on  the  design  of  a 
100-second  galvanometer  continued;  a  prototype  coil  reached  a  max¬ 
imum  period  of  65  seconds.  In  the  spectrum  analysis  equipment,  sig¬ 
nals  will  be  applied  to  a  bank  of  filters  covering  the  frequency  range 
of  0.01  to  10  cps. 
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VESIAC  5563  VU 


PIU.&K1I  I,  s.  V.,  Improved  Seismographs,  Semiannual  Rept.  No.  2,  Con- 
196°/  VT  °72,  AF  33(60°l-4 lo^i.  Geotechnical  Corp.,  Garland,  Texas, 


During  the  six  months  ending  June  30,  1961,  the  Geotechnical 
Corporation  completed  or  continued  work  on  eight  parts  of  the  Pro¬ 
ject.  The  eight  parts,  progress  on  which  Is  discussed  at  some  length 
in  the  report  are:  1)  Improved  vertical  and  horizontal  long-period 
seismometers  were  constructed  and  testing  began;  2)  a  short-period 
trlaxlal  seismometer  was  assembled  and  put  into  operation  at  WMSO. 
Preliminary  designs  for  a  long-period  model  were  not  yet  complete; 
3)  a  rugged  long-period  galvanometer  designed  by  Harris  was  con-  ’ 
structed.  Attempts  to  reduce  damping  are  being  made;  4)  Electronic 
and  galvanometer-type  notch  filters  were  evaluated:  and  5)  commer¬ 
cial  amplifiers  were  evaluated.  Other  work  is  reported 


VESIAC  15,915-J  VU 


PRESS,  F.,  Dimensions  of  the  Source  Region  for  Small  Shallow  Earth¬ 
quakes,  Kept.  No.  78B5-1-X.  Control  af  Mnn-i 

OSA-3137,  SD-78,  Calif.  Inst.  Tech.,  Pasadena,  Calif.,  1967. 

Available  data  are  reviewed  and  interpreted  to  obtain  very  rough 
indications  of  the  source  dimension  for  small-magnitude  earthquakes. 

A  magnitude  4  earthquake  may  have  a  source  dimension  between  1/10 
and  1  km.  ' 

Tocher's  hypothesis  on  a  plastic  zone  within  the  crust  is  modified 
uv.u.u?  16  Z°ne  10  the  uP!>er-niantle  low-velocity,  low-Q  region. 

*uh.uh  Sf  ehunee,  energy  release  from  large  earthquakes  would  vary 
with  the  horizontal  area  of  the  source  region.  Small  earthquakes 
would  release  energy  proportional  to  the  volume  of  the  source  region. 


VESIAC  14,169  VU 


PRESS,  F.,  Free  Oscillations,  Aftershocks  and  Q.  Contract  AF  49(638)- 
1632,  Mass.  Inst,  of  Tech.,  Cambridge,  Mass.,  1966. 

Investigated  in  this  report  is  whether  free  oscillations  are  pro- 
onged  by  aftershocks  which  lead  to  systematic  overestimates  of  Q. 
The  aftershock  sequences  for  the  Chilean  earthquak"  of  I960  and  the 
Alaskan  earthquake  of  1964  were  used  in  a  program  which  estimates 
energy  decay  for  the  entire  sequence  of  main  shocks  and  aftershocks. 
If  it  is  assumed  that  the  relative  excitation  of  free  oscillations  is 
determined  by  the  relative  energy  in  the  aftershock,  then  systematic 
errors  occur  in  a  Q  range  and  for  modes  which  are  significant  in  re¬ 
cent  estimates  of  Q  in  the  mantle.  It  is  pointed  out  that  the  bottom  of 
the  low  Q  zone  of  the  upper  mantle  is  much  deeper  than  400  km  under 
these  assumptions,  and  may  be  as  deep  as  700  -  1000  km. 


VESIAC  8424  VU 
AD  612  212 


F  >  Seismic  Wave  Attenuation  in  the  Crust,  Contract  AF  49(638) 
1337,  Calif.  Inst,  of  Tech.,  Pasadena,  Calif.,  1964. 

The  distribution  of  attenuation  of  seismic  waves  versus  depth 
(usually  expressed  by  the  dimensionless  quality  factor  Q)  is  a  new 
and  important  source  of  information  regarding’the  composition,  state 
pressure  and  temperature  in  the  earth’s  interior.  As  with  all  inversion 
problems,  the  more  constraints  on  the  solution  in  the  way  of  direct 
measurements,  the  fewer  are  the  solutions  which  satisfy  the  data.  In 
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his  note  the  authors  use  seismic  waves  from  nuclear  explosions  in 
Nevada  as  recorded  by  the  long-range  seismic  measurements  (LRSM) 
network  of  Project  Vela  Uniform  to  obtain  a  direct  measurement  of  Q 
for  the  upper  continental  crust.  A  better  precision  is  achieved  than 
heretofore  with  S-P  seismic  waves. 


VESIAC  7542  VU 
AD  431  992 


PRESS,  F.,  Study  of  Seismic  Phenomena  Connected  with  Earthquakes  and 
Explosions,  Mnal  Kept.,  Contract  AF-AFQgRTgg^M,  Calif  Inst  of 
Tech.,  Pasadena,  Calif.,  1964. 


This  report  consists  of  a  series  of  abstracts  of  technical  reports 
whtch  contain  the  results  of  research  performed  under  this  contract. 

»  he  technical  reports  are  listed  in  seven  categories  which  deal  with 
different  phases  of  the  study  of  seismic  phenomena  connected  with 
earthquakes  and  explosions. 


VESIAC  16,649  VU 


PRESS,  F.,  M.  N.  TOKSOZ,  Post-Doctoral  Program  in  Seismoloirv  Sci 
An"ual  RfP‘-  Contract  AF49(68«)-1WII,  Mass.  Inst,  of  Tech?/Cam- 
bridge,  Mass.,  1967. 

The  following  studies  are  briefly  described  in  this  report:  (1) 

Se^'f°fdl^aii0n  ?nd  ro,ation  seismograms;  (2)  Particle  motion¬ 
mode  filters,  (3)  Structure  of  the  earth's  core;  (4)  Partial  derivatives 
of  phase  velocity  of  surface  waves  with  respect  to  anisotropy  factors; 
(5)  Application  of  array  data  processing  techniques  to  a  network  of 
seismograph  stations;  and  (6)  Ex. Ration  of  free  oscillations  and  sur¬ 
face  waves  by  a  point  source  in  a  vertically  heterogeneous  earth. 


VESIAC  15,182  VU 
AD  643  966 


i  it&aa,  r.,  and  M.  N.  TOKSOZ,  Research  in  Seismology.  Annual  Rent 
1  November  1965  to  31  October  1066,  MIT  Rept.  No.  S-2,  Contract’ 
AF  49(6381-1632,  Mass.  Inst,  of  Tech.,  Cambridge,  Mass.,  1966. 


The  velocity  structure  in  the  earth's  mantle  is  determined  using 
the  travel  times  and  travel-time  slopes  of  P-waves  recorded  at 
^ASA-  T,le  results  show  anomalous  velocity  gradients  at  depths  of 
700,  1200,  and  1900  km.  Both  surface  wave  dispersion  data  and 
dt/dA  d-'Ra  show  the  presence  of  lateral  heterogeneities  in  the  upper 
and  lower  mantle. 


Theoretical  studies  of  acoustic  and  gravity  wave  propagation  in 
the  atmosphere-ocean  systems,  affect  of  aftershocks  on  free  oscilla¬ 
tions,  and  response  of  layered  spherical  earth  to  point  sources  have 
been  described. 


VESIAC  18,002  VU 
AD  666  482 


PRESS,  F.,  M.  N.  TOKSOZ,  Research  in  Seismology.  Annual  Sci.  Rept 
1  November  1966  Through' 111  October  1967,  Contract  AF  49(638)-'l632 
Mass.  Inst,  of  Tech.,  Cambridge,  Mass.,  1968. 

The  utilization  of  LASA  data  for  various  seismologiea!  studies  is 
discussed.  The  structure  and  inhomogeneities  of  the  upper  mantle  are 
studied  using  seismic  and  other  geophysical  data.  The  near  source 
and  far-field  seismic  data  from  the  Parkfield  earthquake  of  1966  are 
analyzed  for  source  mechanism  and  attenuation  studies.  The  stress 
drop  associated  with  this  earthquake  is  estimated  to  be  about  twentv 
bars.  J 
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pRESS,  F.,  M.  N.  TOKSOZ,  and  K.  AKI,  Research  in  Seismology.  Annual 
Rept.,  1  November  1967  to  31  October  1968,  Rent.  No.  AF  SR-68 

1970 raCt  AF  49^638^'1632'  Mass*  Inst-  of  Tech.,  Cambridge,  Mass., 

Seismic  research  efforts  covering  four  general  areas  are  out- 
lined.  These  studies  deal  with  (1)  the  structure  and  inhomogeneities 
of  the  earth  s  interior,  (2)  source  mechanisms  of  earthquakes  (3) 
seismic  arrays,  frequency -wavenumber  studies  of  microseisms  and 
discrete  formulations  of  wave  propagation  in  layered  media,  and  (4) 
design  and  construction  of  a  stable  long-period  mercury  tiltmeter. 


FRESS.J.,  M.  N.  TOKSOZ,  K.  AKI,  and  P.  GREEN,  Post-Doctoral  Pro™ 

^.Seismology,  Annual  &i-.  1  -My  1967  to  30  JuhFT9M7TtepFrNo7S^F“ 

Contract  AF  49(638)- 1763,  Mass.  Inst,  of  Tech.,  Cambridge,  Mass., 


The  research  efforts  of  the  research  associates  supported  by  this 
program  are  described.  These  studies  are  divided  into  two  groups: 

I.  Continental  size  arrays  and  their  application,  and  II.  Theoretical 
seismograms  and  earth  structure. 


A  continental  size  array  can  be  realized  by  considering  individual 
seismic  stations  as  array  elements.  The  theoretical  seismograms 
for  P  and  S  waves  are  computed  for  a  model  of  point  source  in  layered 
medium  and  matched  with  observed  records.  * 


PRICE>  R-<  An  Approach  to  Estimation  in  Seismic  Equalization  Rept  No 
ESD" TDR-6i)-272,  Tech.  Note  1965-24,  Contract  AF  19(628)-500 
Mass.  Inst,  of  Tech.,  Lexington,  Massachusetts,  1965 

The  "seismic  equalization"  problem  is  that  of  correcting  the 
respo  nse  at  one  station  to  match  that  at  another  station  which  may 
have  different  instrument  characteristics  and  different  (and  unknown) 
local  reverberation  characteristics.  In  this  note,  the  problem  of 
seismic  equalization  is  formulated  mathematically,  and  that  portion 
involving  measurement  or  estimation  of  a  transfer-function  ratio  is 
mcxleled  and  attacked  on  statistical  terms,  first  by  an  ad  hoc  procedure 
and  then  by  the  method  of  maximum  likelihood. 

PRICIT’..!l’gt.f|istical  Synthesis  of  a  pP-Wave  Enhancer.  Rept.  No.  ESD- 
TDR-65-235,  Contract  AF  19(628)-500,  Lincoln  Laboratory,  Mass 
Inst,  of  Tech.,  Lexington,  Mass.,  1965. 

This  note  provides  a  communication-theoretic  rationale  for  a 
successful  noniinear  processing  scheme  due  to  Shimshoni  and  Smith 
Jy  s'10wing  its  resemblance  to  minimum-rms-error  estimation.  The 
latter  filtering,  although  "optimum"  under  certain  assumptions,  is 
rather  more  complicated  in  its  implementation. 

As  in  ali  such  filtering  studies,  the  mean-square  error  is  made 
up  of  bias,  or  signal  distortion,  and  variance  (which  in  iinear  fii-ering 
is  attributable  only  to  the  noise).  It  would  be  interesting  to  see  whether 
le  filtering  developed  here  could  be  modified  to  ailow  a  controlled 
tradeoff  between  these  two  sources  of  error. 
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PROS,  Z.,  "Apparatus  for  the  Precise  Measurement  of  the  Elastic  Para¬ 
meters  of  Rocks,"  Geofysikalni  Sbornik,  153,  dd.  192-228.  1961. 
(Translated  from  Russian),  Contract  SD-78. 

The  elastic  parameters  of  rocks  are  important  data  in  geophysics 
the  knowledge  of  which  is  necessary  in  the  study  of  the  propagation 
of  elastic  waves  and  in  the  processing  of  seismic  measurements. 
Consequently,  considerable  attention  is  being  paid  to  methods  for 
their  measurement.  In  the  Geophysical  Institute  of  the  Czechoslovak 
Academy  of  Sciences  work  has  been  underway  since  1954  in  connection 
with  dynamic  methods  of  measurement  of  the  elastic  constants  of  rocks 
and  an  appropriate  apparatus  has  been  worked  out  simultaneously. 


PSHENNIKOV,  K.  V.,  "Some  Peculiarities  of  the  Aftershocks  in  the  Baikal 
Region  and  Mongolia,"  Geol.  and  Geophysics,  Vol.  4,  pp.  119-121, 
1962,  (Translated  from  Russian),  Contract  SD-78. 

As  a  rule,  every  earthquake  is  examined  individually  as  an  inde¬ 
pendent  event  among  the  phenomena  similar  to  it.  At  the  same  time, 
there  are  series  of  earthquakes  that  are  casually  related  to  one 
another,— for  example,  foreshocks,  aftershocks,  and  earthquake  clus¬ 
ters.  These  phenomena  have  been  the  subject  of  little  study.  The 

most  important  of  the  studies  known  to  the  author  is  the  paper  of 
Tokugi  Utsi,  a  reference  to  which  appears  in  the  article,  describing 
the  characteristics  of  aftershocks  in  Japan.  This  article  is  an  attempt 
to  examine  and  compare  a  series  of  aftershocks  accompanying  a 
number  of  earthquakes  in  the  Baikal  Region  and  Mongolia,  the  most 
powerful  of  which  are  given  in  Table  I. 


PUCHKOV,  S.  V.,  "Instrumental  Seismic  Microzoning  of  the  Zone  of  the 
1948  Ashkhabad  Earthquake,"  Trans.  Inst.  Phys.  Earth.  Acad,  of  Sci 
USSR,  (Trudy  Inst.  Fiziki  Zemli,  Acad.  Nauk,  SSSR.)  No.  57^76^" 
80,  1959,  (Translated  trom  Russian),  Contract  DA-49-083  OSA-3137. 

The  change  of  magnitude  of  seismic  vibrations  in  the  transition 
from  certaLn  ground  conditions  to  others  is  estimated  on  the  basis  cf 
instrumental  seismic  observations  during  near  weak  earthquakes.  On 
this  basis,  a  seismic  microzoning  chart  is  constructed  and  compared 
with  the  degree  of  damage  and  destruction  of  structures  durinu  the 
1948  earthquake. 


PUCHKOV,  S.  V.,  "Seismic  Microzoning  of  the  Region  of  the  1948  Ashkhabad 
Earthquake  on  the  Basis  of  Recorded  Data,"  Byull.  po  Seismol.,  No.  8, 
pp.  142-149,  1959,  (Translated  from  Russian),  Contract  DA  49-083 
OSA-3137. 

This  report  deals  with  the  comparison  of  the  magnitude  of  seismic 
vibrating  on  different  structures  at  the  earths  surface  and  involves 
an  examination  of  the  energy  flux  along  two  seismic  rays.  Data  from 
the  various  seismic  stations  was  processed.  Soil  conditions  and  the 
effects  of  the  earthquake  are  discussed. 
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PUZIREV,  N.  N.,  "Phase  Distortion  and  Amplitude  Characteristics  for 
Grouping  of  Seismographs  in  Large  Arrays,"  Akad.  Nauk.,  Prikladnaya 
Geof.,  Vol.  17,  pp.  3-14,  1957,  (Translated  from  Russian),  Contract 
oD-7o. 


This  paper  deals  with  the  problem  of  phase  distortion  in  grouping 
in  large  arrays.  Psoblems  concerning  the  directional  characteristics 
and  their  distinction  from  harmonic  oscillations  are  also  briefly  dis¬ 
cussed.  J 

Results  of  this  qualitative  and  quantitative  evaluation  of  the  effects 
of  grouping  seismographs  in  large  arrays  lead  to  a  very  cautious 
selection  of  parameters  and  types  of  grouping,  keeping  in  mind  the 
effect  of  suppressing  interfering  waves,  as  well  as  the  possibility  of 
distortions  of  the  shape  of  cophasal  axes. 


PYATETSKIY-SHAPIRO,  ZHELANKINA,  T.  S.  and  KEILIS-BOROK  V.  I 
and  G.  L.  PAVLOVA,  "Determination  of  Earthquake  Epicenters  on  an 

,ooCor0n!Lo°?puter-"  Dokl-  Akad.  Nauk  SSSR.  Vol.  151,  No.  2,  pp. 
323-25,  1963,  (Translated  from  Russian),  Contract  SD-78. 

Described  is  a  method  of  determining  epicenter  locations  with 
a  universal  digital  computer.  The  method  is  suitable  for  the  case 
where  Lie  initial  arrival  is  unknown  and  some  observations  contain 
la  jK^rr°rS  P  waVe  arrival  times  at  epicentral  distances  up  to  105° 
and  PKP  waves  at  distances  above  110°  are  used.  Where  there  is  an 
erronous  identification,  the  data  are  discarded  during  the  calculation 
Arrivals  in  the  shadow  zone  are  considered  unreliable  and  are  not 
used.  The  time  distance  curve  adopted  is  identical  for  the  entire  earth. 
The  program  s  limitations  in  consideration  of  nonsphericity  of  the 
earth  is  discussed.  The  data  of  not  more  than  150  stations  out  of  1006 
stations  are  used  for  eacii  earthquake  under  this  program 


RABENSTINE,  D.  B.,  LASA  Operation  and  Maintenance,  Quarterly  Progress 
Rept.,  1  December  1965  Through  28  February  1966,  Project  VT/5071 
Contract  AF  33(657)- 14104,  Teledyne  Indust.,  Inc.,  Earth  Sci  Div 
Alexandria,  Va.,  1966. 

The  major  areas  of  effort  during  the  reporting  period  were:  (1) 
routine  maintenance  of  the  signal  acquisition  system;  (2)  installation 
of  the  analog  recording  filter  and  pinboard  system  at  the  LASA  Data 
Center;  and  (3)  engineering  work  on  the  various  study  programs 
(plastic  casing,  seismograph  noise,  phase  shift,  temperature  effects 
and  remote  amplifier  gain  measurements). 


RABENSTINE,  D.  B.,  LASA  -  Operations  and  Maintenance,  Quarterly 
Progress  Rept.,  1  September  1065  Through  30  November  1965  Pro¬ 
ject  VT/5071,  Contract  AF  33(657)- 14104,  Teledyne  Indust.,  Inc 
Earth  Sci.  Div.,  Alexandria,  Va.,  1965. 

The  major  areas  of  effort  during  the  reporting  period  were:  (1) 
routine  maintenance  of  the  signal  acquisition  system;  (2)  initiation  of 
analog  recording  and  visual  analysis  at  the  LASA  Data  Center;  and 
(3)  engineering  work  on  the  standby  power  system. 
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RACKETS,  H.  M.,  Automated  Bulletin  and  Seismic  Data  Retrieval  System 
Status  Report,  Project  VT/1124,  Contract  AF  3  ^500)-43486,  Texas 
Instruments,  Inc.,  Dallas,  Texas,  1963. 


VESIAC  10,668  VU 
AD  609  528 


The  associated  improvement  package,  described  in  this  report,  is 
recommended  at  this  time.  All  the  suggested  revisions  can  be  accom¬ 
plished  with  about  4  man  months  for  programming  and  about  15  hours 
of  computer  time.  Bulletin  processing  could  proceed  while  improve¬ 
ments  were  accomplished. 


VESIAC  6503  VU 
AD  420  644 


RACKETS,  II.  M.,  To  Construct,  Equip,  and  Operate  Three  Seismological 
Observatories,  Final  Rept.,  Contract  No.  VT/1124,  AF  33(600)-43486, 
Texas  Inst,,  Dallas,  Texas,  1963. 

Instrumentation  and  operating  procedures  at  three  observatories 
incorporating  recommendations  of  the  1958  Geneva  Conference  and 
constructed  for  VELA  UNIFORM  were  evaluated  with  respect  to  in¬ 
dividual  and  network  performance.  Earthquake  detection  capability 
was  studied  using  USC  &  GS  reports  and  statistics  from  ambient  noise 
measurements.  Both  single-channel  and  multi-channel  noise  charac¬ 
teristics  were  determined.  The  observed  ambient  noise  was  of  three 
types:  Rayleigh  waves,  Mantle  P  waves,  and  converted  shear  wave 
modes. 


VESIAC  10,128  VU 


RACKETS,  H.  M.,  LASA  Large  Aperture  Seismic  Array,  Quarterly  Report, 
Project  VT/5053,  Contract  AF  331657)- 13899,  Texas  Instr.,  Inc., 
Dallas,  Texas,  1965. 

The  Large  Aperture  Seismic  Array  (LASA)  installation  is  ex¬ 
pected  to  provide  improved  experimental  data  which  will  increase 
the  VELA  UNIFORM  capability  for  seismic  discrimination  between 
nuclear  explosions  and  earthquakes.  Installation  and  testing  of  the 
array  are  described.  Modification  for  the  Calibration  Line  Spiking 
is  discussed,  as  well  as  System  Maintenance,  System  Equalization, 
and  Future  Plans.  An  Appendix  discusses  System  Equalization 
Procedures. 


VESIAC  10,593  VU 


RACKETS,  H.  M.,  LASA  Large  Aperture  Seismic  Array,  Quarterly  Rept. 
No.  2,  1  January  Through  31  March  1965,  Contract  VT/5053,  AF 
33(657 )- 1 3899 ,  Texas  Instr.,  Inc.,  Dallas,  Texas,  1965. 

This  report  discusses  <  e  purposes  of  the  Large  Aperture  Seis¬ 
mic  Array,  and  the  present  conL  act,  which  concerns  the  installation 
and  testing  of  two  LASA  subarray  elements  located  in  the  general 
vicinity  of  Miles  City,  Montana.  Reasons  for  the  selections  of  the 
sites,  and  a  description  of  each  subarray  is  given.  Operational 
Technical  Status  and  Evaluation  is  given.  Included  are  four  parts: 

(a)  General  Installation;  (b)  System  Maintenance;  (c)  System  Modifica¬ 
tion;  (d)  System  Stability  Tests;  and  (e)  Amplifier  Stability.  Data 
analysis  and  future  plans  are  discussed. 


RACKETS,  If.  M,,  LASA  Large  Aperture  Seismic  Array,  Final  Specifications 
Rept.,  Contract  VT/5053,  AF^^j-TMte,  Texas  Inst.,  Inc.,  Dallas 
Texas,  1965. 
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project  will  evaluate  the  efficienrv  nf  terrain-  Als0  the 

nolne  and  slgnal-.o-noise  improvement 

By  21  January,  1965  the  installations  had  been  completed  Tho 

with^the  cadibTation^nef  ‘°  red"Cing  the  SP*ing  effects" associated 
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amplification  and  transmission  of  data  are  discussed  prP  t 
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analog  filter fl!  ^  lmpulse  resPonse  is  like  that  of  a  given 
alog  filter,  another  technique  is  suitable  for  the  design  of  a  dir-ital 
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digital  filters  with  linear  phase,  specified  frequency  response,  and 
controlled  impulse  response  duration.  The  effect  of  digital  arithmetic 
on  the  behavior  of  digital  filters  is  also  considered. 


RADU,  C.,  "Contributions  to  the  Determination  of  the  Magnitude  of  Deep 

Earthquakes  of  the  Carpathians,"  Rev.  Roumaine  Geologie,  Geophysique, 
et  Geographie,  Ser.  Geophysique,  Vol.  8,  pp.  35-52,  1964,  (Tranlated  ’ 
from  French),  Contract  DA  49-083  OSA-3137. 

This  report  contains  further  research  on  the  magnitude  of  deep 
earthquakes  in  Vrancea.  The  recordings  of  the  stations  of  Vrincioaia 
and  Jassy  are  used.  The  calibration  functions  obtained  for  the  P  and 
S  wave  are  computed.  In  the  same  manner,  a  detailed  analysis  was 
made  of  the  S-P  phase. 

Observations  of  the  maximum  periods  and  amplitudes  are  of  great 
importance  for  a  study  of  the  best  operating  conditions  of  high-sensi¬ 
tivity  instruments  as  well  as  for  an  explanation  of  some  phenomena 
connected  with  earthquake  engineering  in  Romania. 


RADU,  C.,  "Contributions  to  the  Study  of  the  Seismicity  of  the  Region  of 
Vrancea,"  Rev,  Roumaine  Geologie,  Geophysique  et  Geographie,  Ser. 
Geophysique,  Vol.  8,  pp.  53-70,  1964.  (Translated  from  French)  Pnn- 
tract  DA  49-083  OSA-3137. 

The  author  presents  a  series  of  relationships  between  the  different 
parameters  which  characterize  an  earthquake,  utilizing  the  deep  earth¬ 
quakes  of  Vrancea  from  1901  to  1963  as  data.  The  relationships  are- 
(1)  the  energy-magnitude  relationship;  (2)  the  magnitude-intensity 
relationship;  (3)  the  energy-intensity  relationship;  (4)  the  relationship 
between  magnitude  and  the  shock  frequency;  (5)  the  relationship  be¬ 
tween  the  intensity  and  the  shock  frequency;  and  (6)  the  relationship 
between  the  energy  and  the  shock  frequency.  Also,  a  series  of  com¬ 
binations  between  the  different  equations  obtained  is  present.  The 
results  are  important  for  the  quantitative  study  of  seismicity  in 
Romania,  and  also  for  the  study  of  the  laws  of  earthquakes. 

RAFFEL,  J.  I.,  Graphics,  Semiannual  Tech.  Summ.  Rept.,  Contract  AF 
19(628)— 5 167,  Lincoln  Labs.,  Mass.  Inst,  of  Tech.,  Cambridge  Mass 
1967.  ’ 

During  the  last  reporting  period,  the  following  has  bepn  accom¬ 
plished.  A  general-purpose  front-end  system  has  been  designed 
based  on  the  VITAL  system.  VITAL  itself  has  been  expanded  to 
allow  a  compiler  to  control  the  scanning  of  a  source  program  and 
outputting  of  messages.  An  ALGOL-like  language,  LABGOL.  has 
been  implemented;  with  the  addition  of  means  for  building  and  manip¬ 
ulating  a  store  of  explicit  relations  between  objects  and  their  attri¬ 
butes,  a  new  language,  LEAP,  has  also  been  specified.  The  new  hy¬ 
brid  conic  generator  has  been  operated  successfully  on-line. 


RAGIMOV,  SH.  S.,  R.  D.  DZHAFAROV,  and  A.  M.  ALIEV.  "Kyzyl-Burun 
Earthquake  in  March  1962,"  Akad.  Nauk.  Azerbatdzgabn,  SSSR  Dokladv. 
Vol.  18,  No.  10,  pp.  45-46,  1962,  (Translated  from  Russian)  ContracF 
DA  49-083  OSA-3137. 
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A  large  magnitude  earthquake  occurred  in  the  Kyzyl- Burun  region 
(Siazan)  on  26  March  1962  at  1639  hours  GMT.  This  report  discusses 
the  position  of  the  epicenter  according  to  the  instrumental  data  of  the 
Shemakha,  Baku,  and  Makhachkala  permanent  seismic  stations  and  the 
Kara-Chukhur  and  Nasosnaya  temporary  seismic  stations.  Depth  of 
focus,  aftereffects  of  the  earthquake,  intensity  of  the  earthquake  in 
various  locations,  and  damage  are  discussed. 


RAIKHER,  L.  D.,  "Detailed  Study  of  Structures  with  Breaking  Faults," 
Akad,  Nauk.,  Prikladnaya  Geofizika.  Vol.  16,  pp.  98-112,  1957,  (Trans 
lated  from  Russian),  Contract  SD-78. 

This  paper  describes  seismic  exploration  in  the  western  regions 
of  the  Ukraine  and  outer  zone  of  ti  e  pre-Carpathian  flexure.  The 
first  phase  was  a  study  of  structures  in  the  presence  of  a  supporting 
reflecting  layer,  and  the  second  phase  was  a  study  of  the  structures 
in  the  presence  of  a  supporting  refracting  horizon. 

Carried  ovt  were  (1)  survey  studies  by  the  reflection  method  and 
by  the  correlation  method  of  refracted  waves;  (2)  regional  seismic 
prospecting  by  the  same  methods;  and  (3)  a  regional  detailed  survey. 


RAKHIMOVA,  I.  SH.,  "The  Possibility  of  Determining  the  Depth  of  the 
Mohorovicic  Discontinuity  for  a  Three-Layer  Earth's  Crust,"  Akad. 
Nauk,  Ukrain  SSR,  Inst.  Geofiziki,  Geofiz,  Sbornik,  No.  8.  Vol. Til 
pp.  27-33,  1964,  (Translated  from  Russian),  Contract  DA  49-083  ’ 
OSA-3137. 

To  solve  problems  concerning  the  nature  of  the  Mohorovicic 
Discontinuity,  it  is  necessary  to  know  the  temperature  in  the  upper 
layers  of  the  earth  and  the  phase  equilibrium  curve  which  would  best 
correspond  to  phase  transitions  at  the  Mohorovicic  Discontinuity. 
After  showing  that  the  temperature  distribution  can  be  determined  and 
after  giving  the  equation  for  the  curvature  of  the  phase  transition,  the 
author  gives  the  necessary  expressions  for  the  phase  equilibrium 
curve  and  temperature  distribution  in  the  upper  parts  of  the  earth, 
and  also  the  starting  parameters  for  obtaining  calculating  formulas 
to  determine  the  depth  of  the  occurrence  of  the  Mohorovicic  Discon¬ 
tinuity. 


RASMUSSEN,  D.  C..  Interim  Rent.  No.  3,  July  1964  -  March  1966.  Tech. 
Interim  Rept.  No.  66-92,  Contract  VT/4051,  AF  33(657 )- 12 145 ,  Tele¬ 
dyne  Industries,  Geotech  Division,  Garland,  Texas,  1966. 

Progress  of  the  LRSM  Program  during  the  period  1  July  1964 
through  31  March  1966  is  described.  The  data  in  the  report  are  cate¬ 
gorized  along  the  same  lines  as  the  organization  of  the  LRSM  program, 
namely:  operations,  data  processing,  equipment  modifications,  equip- 
ment  and  seismogram  evaluation,  and  special  projects.  During  Novem¬ 
ber  1964,  a  program  was  initiated  whereby  several  mobile  observatories 
were  transferred  from  the  LRSM  Program  to  other  organizations.  As 
a  result,  the  number  of  observatories  in  the  group  was  decreased  by 
39  to  16.  Fmphasis  continues  to  be  placed  on  advantages  realized  by 
operation  of  portable  seismograph  systems.  The  six  LRSM  portable 
systems  were  extensively  used.  Equipment  modification  and  evaluation 
are  discussed. 
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RASMUSSEN,  D.  C.,  Special  Orientation  Program,  Final  Report,  Contract 
AF  49(638)- 1150,  Teledyne  Industries,  Inc.,  Geotech  Div.,  Garland 
Texas,  1966. 

This  report  reviews  the  on-site  visits  conducted  for  AFOSR  at 
three  mobile  observatories.  These  sites  were  formerly  operated  as 
part  of  the  LRSM  and  are  located  in  Bolivia,  Germany  and  Norway. 
During  the  visits,  equipment  repairs  were  made  as  required  at  each 
site  and  the  station  operators  were  briefed  on  new  data  recording 
techniques.  At  all  three  observatories,  an  assessment  of  the  operators' 
capability  indicates  that  an  acceptable  degree  of  proficiency  exists 
at  each  site. 


RASMUSSEN,  D.  C.,  and  L.  C.  LANDE,  Seismic  Analysis  of  the  GASBUGGY 
Explosion  and  an  Earthquake  of  Similar  Magnitude  and  Epicenter,  Tech. 
Rept.,  Rept.  No.  68-15,  Contracts:  VT/6703,  F33657-(>YC-l457,  VT/8703, 
F33657-68C-0734,  Teledyne,  Indust.,  Inc.,  Geotech  Div.,  Garland,  Texas,  ’ 
1968 


Seismic  comparisons  are  made  between  the  GASBUGGY  explosion 
and  an  earthquake  which  had  a  nearly  identical  epicenter.  Utilizing 
travel-time  residuals  derived  from  the  GASBUGGY  arrival  data,  the 
earthquake  epicenter  is  relocated  35  km  NNE  of  the  GASBUGGY’ 
shotpoint.  The  corrected  epicenter  of  the  earthquake  and  the  true 
GASBUGGY  location  are  located  approximately  5  km  WNW  of  their 
respective  uncorrected  epicenters,  which  indicates  that  the  travel 
time  anomalies  are  consistent  for  the  region  between  and  including 
the  two  sources. 


RASMUSSEN,  D.  C,,  R.  G.  REAKES,  Participation  in  Project  Early  Rise 
Long-Range  Seismic  Measurements  Program,  Tech.  Data  Rept..  Rcot. 
No.  TR  66-116,  Contract  VT/6703,  AF  33(657)- 16270,  Geotech  Division, 
Teledyne  Industries,  Garland,  Texas,  1967. 

Portable  Seismograph  Systems,  operating  under  the  LRSM  program, 
occupied  and  recorded  data  from  77  temporary  s;‘es  during  the  21-day 
Project  EARLY  RISE  experiment.  As  was  anticipated,  the  portable 
systems  were  operationally  well  suited  for  the  quick  set-up  time  re¬ 
quired  by  the  shot  schedules  in  this  program.  Site  selection  was  per¬ 
formed  by  the  systems'  operators  rather  than  by  an  advance  site 
selection  team.  Tolerance  on  site  locations  was  plus  or  minus  5  km. 
Magnetic-tape  data  recorded  during  the  experiment  was  played  out 
on  visual  records  and  sent  to  the  project  investigators.  Data  recorded 
by  the  16  LRSM  mobile  observatories  was  also  made  available.  Findings 
from  a  preliminary  plot  of  travel  times  versus  distance  over  two  pro¬ 
file  lines  in  Canada  are  given. 

RATNIKOVA,  L.  1.,  "Surface  Waves  Recorded  in  the  Vicinity  of  the  Source  " 
Trudy  Inst.  Fiziki  Zemli,  Akad.  Nauk,  SSSR,  No.  6.  pp.  255-282.  1959 
(Translated  from  Russian),  Contract  DA  49-083  OSA-3137. 

The  results  of  experiments  dealing  with  the  recording  of  surface 
waves  in  the  vicinity  of  the  source  are  presented.  Impacts  were  used 
to  generate  vibrations  which  were  recorded  with  horizontal  and  verti¬ 
cal  seismographs.  Various  groups  were  distinguished  among  the 
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surface  waves:  Rayleigh  waves,  Love  waves,  and  M0 
surface  waves  were  used  to  determine  the  velocities2 
waves  in  the  medium. 


waves.  The 
of  transverse 


RATS-KHIZGIYA,  M.  I,,  "The  Averaging  of  Recorded  Data  in  Constructing 
£raphs  ^Variation  of  Seismic  Wave  Amplitudes  with  Distance  "  Trudv 
Inst.  Fiziki  Zemli,  A.  N.  SSSR.  No.  6,  pp.  187-194  1959  fTran^Sr^ 
from  Russian),  contract  DA  49-083  OSA-3137.  ’  ’  1  d 

ffvl  lmLth°d  iS  pr0p0sed  f°r  constructing  amplitude  curves  In  A  = 
nf  It?  ■  r"  averatnnB  the  amplitude  graphs  by  means  of  segments 
o  straight  lines,  within  the  boundaries  of  each  seismic  station  inr) 

”e  pS‘v  Unklnc  ,he  s,r‘m  ,1,led  "“s 

REAnEfn  r  G-”  — -1  RePt"  ProJect  VT/8703.  January  lhrn„„h 

Jgf’  Te Siv  W  ’„  p  No-  Tn  Vi/  VFmS ShS- 

734,  Teledyne  Indust.,  Inc.,  Geotech  Div.,  Garland,  Texas,  1969 
thrn  Tse  Pr°gress  of  the  LRSM  during  the  period  1  January  1968 

through  31  December  1968  is  described.  y  b 

The  organizational  structure  of  LRSM  underwent  few  chances 

faonr  aCne,Td  t0^Stain  the  fl6Xible  and  operation  requt red 

for  a  field-oriented  program.  At  the  start  of  the  report  period  there 

Temt  in  th^IRSM16  °bservatories  and  six  Portable  seismograph  sys- 
*n L‘he  LRSIVJ  Program;  five  additional  portable  seismograph  sys¬ 
tems  were  activated  in  March  1968,  providing  a  total  of  eleven  opera- 
lonal  portable  systems.  The  portable  seismograph  systems  demon 
s  ra  ed  their  versatility  and  effectiveness  during  all  field  assignments. 

seism°eranl  valuation  programs  continued  to  im- 
p  ve  methods  for  ensuring  high  quality  data.  Results  of  these  efforts 
The  bt  I?6  used  for  advanced  methods  of  data  processing  A  -eview  of 

condtU?eHS  and  !ValUations  made  is  inc lucied  in  this  report  Studies 
conducted  were  directed  toward  (1)  the  analysis  of  data  from  portable 

perf^daU^  ^  {2'  investi^ation  of  long-period  and  short- 


R'  ^ •  .  Long-Range  Seismic  Measurements  Pmppan,  i^nal  Rent 
T«a'.,  '  e"dy”  "ld“Sl"  G“'“"  Div.,  Garland, 

The  progress  of  the  Long-Range  Seismic  Measurements  Program 
during  the  period  1  April  1966  through  31  March  196^deiribed 

RL'AKES,  R.  G.,  Long  Range  Seismic  Measurements.  Final  Report  Jan 
1°  PpeHc-  19697W7  No.  TR  70-4,  ContractW657-69C-07^7  8703 

Teledyne-Geotech,  Garland,  Texas,  1970  ’  ’ 

At  the  beginning  of  this  report  period,  there  were  nine  mobile 

program  Teifese  se  P°r,,able  seisnl0^apl.  systems  in  the  LRSM 
program.  These  seismograph  systems  participated  in  related  pro- 

andMSILROWPThe^tS(  IT'1  38  MIRACLE  PEAY,  RULISON,  JORUM, 
nd  MILROW.  The  portable  seismograph  systems  continue  to  demon- 


490 


WILLOW  RUN  LABORATORIES 


strate  their  versatility  and  effectiveness  during  all  field  assignments. 
Six  portable  strain  systems  were  designed,  prefabricated,  and  deployed 
to  the  Nevada  Test  Site.  The  site  selection  was  completed  in  late 
September  and  site  preparation  and  installation  was  started  during 
November  1969. 

A  review  of  the  studies  and  evaluations  made  is  included  in  this 
report.  Studies  conducted  were  directed  toward:  1)  the  analysis  of 
data  from  portable  and  mobile  systems  and  2)  the  investigation  of 
long-period  and  short-period  data. 

REAKES,  R.  G„,  A.  S.  CHILD,  and  W.  H.  FRYE,  Long  Range  Seismic  Mea- 
surements  -  CHASE  VII,  Sci.  Tech.  Rept.  No.  66-88,  Contract  VT' 

6703,  AF  33(657 )- 16270,  Teledyne  Industries,  Geotech  Div.,  Garland, 
Texas,  1966. 

An  analysis  of  an  underwater  chemical  shot  is  presented  as  a 
continuing  study  to  provide  information  to  aid  in  distinguishing  between 
earthquakes  and  explosions.  A  table  of  travel  times  and  amplitudes 
of  identified,  as  well  as  unidentified,  phases  is  included. 


VESIAC  14,982  VU 
AD  809  310 


REAKES,  R.  G.,  W.  H.  FRYE,  L.  F.  CRAIG,  and  A.  S.  CHILD,  Long  Range 
Seismic  Measurements  -  STUTZ,  Tech.  Rept.  No.  66-57,  Contract 
VT/6703,  AF  33(657)-16270,  Teledyne  Industries,  Geotech  Division, 
Garland,  Texas,  1966. 

VESIAC  14,474  VU  An  analysis  of  seismological  data  from  an  underground  nuclear 

AD  484  219  explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 

tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 

REAKES,  R.  G.,  G.  J.  NEWSON.  W.  H.  FRYE,  and  A.  S.  CHILD,  Long  Range 
Seismic  Measurements  -  CHASE  V,  Technical  Report  No.  66-71,  Con¬ 
tract  VT/6703,  AF  33(657)- 16270,  Teledyne  Industries,  Geotech  Div., 
Garland,  Texas,  1966. 

An  analysis  of  an  underwater  chemical  shot  as  a  continuing  study 
to  provide  information  to  aid  in  distinguishing  between  earthquakes 
and  explosions.  A  table  of  travel  times  and  amplitudes  of  identified, 
as  well  as  unidentified,  phases  is  included. 


VESIAC  14,682  VU 
AD  486  266 


REAKES,  R.  G.,  R.  S.  SIMONS,  W.  H.  FRYE,  L.  F.  CRAIG,  and  A.  S.  CHILD, 
Long  Range  Seismic  Measurements.  CORDUROY.  Tech.  Rept.  No,  66- 
43,  Contract  VT/4051,  AF  33(657)-12145,  Teledyne  Industries,  Geotech 
Div.,  Garland,  Texas,  1966. 

VESIAC  14,458  VU 
AD  481  059 


Appendix  IV  is  a  report  on  the  characteristics  of  CORDUROY 
signals  recorded  by  the  LRSM  portable  systems.  Five  sites  in  the 


An  analysis  of  seismological  data  from  an  underground  nuclear 
explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pg,  Lg,  and  surface  waves  are  included 
along  with  other  unidentified  phases. 
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VESIAC  15,892  VU 
AD  643  245 
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xlSiern  Vnited  aates  were  located  °n  the  arc  of  a  circle  centered  at 
NTS,  each  of  them  situated  in  a  region  of  distinctly  different  geologic 
character.  b  & 


RECTOR,  R.  E.,  Response  of  Long-Period  Seismometers  To  Pressure 
Variations,  Tech.  Rept.  No.  65-95,  Contract  VT/4051,  Af  33(657)- 
12145,  Teledyne  Industries,  Inc.,  Geoteoh  Division,  Garland,  Texas 

As  magnifications  of  long-period  seismographs  are  increased 
the  seismometer  response  to  barometric  changes  becomes  more 
significant.  It  has  been  shown  that  the  response  of  the  long-period 
vert ic ai  Sprengnether  seismometer  to  barometric  pressure  variations 
is  due  to  the  reaction  of  the  inertial  mass  to  changes  in  buoyant  forces 
associated  with  the  pressure  variations.  The  buoyant  force  acting  on 

ial  ma®s  of  lt?e  long'Period  vertical  seismometer  is  a  function 
of  the  density  of  the  air  surrounding  it,  and  the  density  of  the  air 
surrounding  the  inertial  mass  is  a  function  of  the  barometric  pressure 
Long-period  horizontal  seismometers  also  respond  to  pressure 
variations,  but  the  cause  of  the  response  is  not  clearly  understood 
The  motion  of  the  inertial  mass  of  the  horizontal  seismometer  is  de¬ 
signed  to  be  constrained  to  the  horizontal  plane,  whereas  the  buo-  int 
orces  act  vertically.  The  objective  of  the  tests  discussed  in  this 
report  was  to  determine  the  cause  of  long-period  horizontal  seismo¬ 
meter  response  to  barometric  pressure  changes.  The  results  of 
he  test  indicate  that  the  response  of  the  horizontal  seismometer 
to  barometric  pressure  changes  is  due  to  the  associated  change  in 
e  buoyant  forces  acting  on  the  inertial  mass  of  the  seismometer. 

RECTOR,  R.  E.,  piallow-Hole  Test  of  Long-Period  Horizontal  Seismom- 
eter,  Tech.  Rept.  No.  65-30,  Contract  VT/4051,  AF  33(657)- 12145' 
Geotech.  Corp.,  Garland,  Texas,  1965.  ’ 

The  report  discusses  an  operational  test  of  a  long-period  hori¬ 
zontal  seismometer  in  a  15.2  m  cased  hole.  The  purpose  of  this  test 
was  to  evaluate  the  effect  of  the  shallow-hole  environment  on  the  op¬ 
eration  of  long-period  seismometer  in  comparison  with  surface  in- 

wiinmeM  fStS  Wer!  conducted  t0  a  method  to  stratify  the  air 
within  the  enclosure.  A  satisfactory  method  was  found  and  is  dis¬ 
cussed  in  this  report.  Initial  data  obtained  from  the  hole  seismo- 

SJS  e™  d‘splayed  hiBh  noise  background.  Sealing  the  enclosure 
d  thermally  stratifying  the  air  within  the  enclosure  reduced  the 
background  noise  level  until  magnifications  of  10K  to  20K  limited  bv 
microseisms,  were  routinely  used  in  a  location  subject  to  much  cul¬ 
tural  disturbance. 

REED,  J.^C.,  Seismic  Field  Operations  and  Analysis  of  1966  Lake  Sune- 
rior  Experiment,  Final  Report,  Contract  AF-AFOSR-1 140-66  Artie 
Inst,  of  Norm  America,  Montreal,  Quebec,  Canada,  1966. 

FAPTAvrmLdeSCripti0n  °f  the  Artic  Institute's  participation  in  Project 
CiAKLY  RISE  is  given.  J 

REEVES,  G.  S.,  A.  H.  BOOKER,  Large-Array  Signal  and  Noise  Analysis  - 
Wiener  Nontmie-Stationary  Processing.  Special  Sci.  Rpnt”~Nn  14  pnn 
g  >'‘V«707.  AF  33(bb7)-l667S.  Tgg's  L„  ta„  Ss, 
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In  applying  the  Wiener  multichannel  time-series  processing  theory 
to  seismic  arrays  for  teleseismic  signal  extraction,  *he  transient  nature 
of  the  signal  is  not  used.  This  report  presents  the  ineoretical  devel¬ 
opment  of  optimum  nontime-stationary  signal-extraction  filters  which 
take  advaiitage  of  the  additional  information  of  known  signal-arrival 
time.  The  matrix  inversion  is  made  computationally  practical  by  using 
an  extension  of  the  Levinson  technique  to  determine  prediction  filters 
several  points  into  the  future.  A  sequence  of  programs  to  accomplish 
the  filter  design  and  application  is  described  and  illustrated  by  a  sam¬ 
ple  problem.  Significant  improvement  in  mean-square  error  was  not 
obtained  for  this  sample  problem  compared  to  classical  Wiener  filters. 

REEVES,  G.  S,,  A.  H.  BOOKER,  Wiener  Nontime -St  at  ionary  Processing  - 
Large-Array  Signal  and  Noise'  Analysis,  Sci.  Rept.  No.  14.  Project 
VT.  6707,  Contract  AF  33(657)- 16678,  Texas  Inst.,  Inc.,  Dallas,  Texas, 
1967. 

This  report  presents  the  theoretical  development  of  optimum  non- 
time-stationary  signal -extract ion  filters  which  take  advantage  of  the 
additional  information  of  known  signal-arrival  time.  The  matrix 
inversion  is  made  computationally  practical  by  using  an  extension  of 
the  Levinson  technique  tu  determine  predection  filters  several  points 
into  the  future.  A  sequence  of  programs  to  accomplish  the  filter  de¬ 
sign  and  application  is  described  and  illustrated  by  a  sample  problem. 
Significant  improvement  in  mean-square  error  was  not  obtained  for 
this  sample  problem  compared  to  classical  Wiener  filters.  Full 
evaluation  of  this  technique  requires  additional  data  processing  and 
examination  with  respect  to  criteria  other  than  mean-square  error. 

REICH,  H.,  G.  A.  SCHULZE,  and  O.  FORTSCH,  "Geophysical  Results  of 
the  Haslach  Explosion  in  the  Southern  Black  Forest,"  Geologische 
Rundschau,  Vol.  36,  pp.  85-96,  1948,  (Translated  from  German), 

Contract  SD-78. 

A  few  strong  explosions  were  made  in  the  years  after  World  War 
II  in  Western  Europe.  Since  the  location  and  time  of  the  related  ground 
shocks  were  accurately  known  previously,  these  could  be  utilized  for 
extensive  seismic  observations  and  concepts  regarding  the  structure 
of  the  outer  earth’s  crust  could  thus  be  improved.  In  this  report,  two 
explosions  are  evaluated  which  were  made  on  April  28  and  29,  1948, 
at  Haslach  in  the  Kinzigtal  (by  French  occupation  forces)  and  which 
were  thus  at  6°  Lat.  further  toward  the  south  in  the  interior  of  the 
continent  and  in  the  crystal-line  basement  of  its  rock  layer.  Analysis 
resulted  in  a  distinct  tripe  layering  of  the  crust  below  the  sedimentary 
blanket  similar  to  the  Heligoland  explosion. 


REILY,  D.  M.,  V.  J.  CUSHING,  Characteristic  Emissions  fron.  an  Under- 
ground  Explosion,  Final  Report,  Contract  DA  49-  146-XZ-089,  Engin- 
eering-Phys,,  Co,,  Rockville,  Md.,  1967. 

The  work  is  a  "ontinuation  of  earlier  analyses  which  have  been 
embellished  to  take  into  account  elastic-plastic  wave  propagation,  and 
to  simplify  the  analysis  in  the  seismic  regime.  The  effects  on  the  am¬ 
plitude  spectral  density  of  the  mechanical  disturbance  which  result 
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from  the  soil  response  are  discussed.  The  numerical  solutions  to  a 
non-linear  and  seismic  propagation  model  are  described.  Two  methods 
for  introducing  a  change  in  the  mesh  size  of  the  computational  net  are 
discussed  and  a  new  sequence  for  the  calculations  are  introduced 
Computer  codes  and  flow  charts  for  both  the  non-linear  and  seismic 
models  are  given. 


VESIAC  16,734  VU 


RE^J.A’ cp0  Ambient  Noise  Study.  Report  No.  1,  Contract  VT/ 
6704,  AF  33 (6b 7)- 14648,  Texas  Inst.,  Inc,,  Dallas,  Texas,  1967. 


This  report  summarizes  the  results  of  a  comprehensive  analysis 
of  the  ambient  seismic  noise  field  existing  at  CPO.  Results  of  this 
study  have  shown  that  the  ambient  noise  field  has  not  changed  signif¬ 
icantly  over  extended  time  periods,  nor  has  it  changed  on  a  daily  or 
seasonal  basis.  These  results  imply  that  an  accurate  modeling  of  the 
CPO  noise  field  can  be  used  to  generate  a  multichannel  filter  set  which 
can  be  used  in  a  digital  MCF  processor  to  reject  ambient  noise  through¬ 
out  the  year,  except  for  periods  of  intense  microseismic  activity. 


VESIAC  20,399  VU 
AD  875  026 


Several  contributors  to  the  ambient  noise  field  could  be  defined 
in  botli  of  the  periods  analyzed  and  appeared  to  be  both  time-  and 
space  stationary.  Other  contributors,  due  primarily  to  atmospheric 
storm  or  pressure  activity,  were  not  stationary  and  could  be  related 
to  its  generating  source. 

Multi-channel  filtering  of  the  extended  array  could  not  provide 
any  significant  improvement  over  simple  beamsteering  at  frequencies 
of  interest  (greater  than  .8  Hz).  At  lower  frequencies,  the  amount 
of  improvement  obtained  by  MCF  processing  relative  to  beamsteering 
was  directly  related  to  the  increase  in  noise  level  due  to  the  non¬ 
stationary  contributor  of  the  noise  field. 


REKIETA,  T.  W.,  Noise  Study  for  TFO  Extended  Short-Period  Array, 

jfeismic  Array  Processing  Techniques.  Tech.  No.  5.  Contract  VT/67ni 
F33657 -70c -0100,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1970 

Seismic  data  was  digitally  collected  from  the  recently  extended 
short-period  array  of  the  Tonto  Forest  Observatory  during  the  sum¬ 
mer  of  1968  and  the  winter  of  1969. 


VESIAC  19,757  VU 
AD  855  344 


REKIETA,  T.  W.,  Signal  and  Noise  Analysis  of  the  Partial  Norsar  Arrav 
Advanced  Array  Research  Special  Rept.  No.  7,  Contract  VT  7701  "f  ’ 
33657-68C-0867 ,  Texas  Inst.,  Inc.,  Dallas,  Texas,  1969 

Long-period  signals,  long-period  noise,  and  one  sample  of  s?ort- 
period  nois°  recorded  at  the  partially  installed  NORSAR  site  were 
analyzed.  Power-density  spectra,  2 -channel  coherences,  and  wave¬ 
number  spectra  are  presented.  Both  long-period  noise  and  short- 
period  noise  were  dominated  by  directional  Rayleigh-wave  energy. 
Short-period  noise  in  the  1.5-  to  4.0-Hz  range  shows  unusually  high 
coherence  for  seismometer  separations  of  10  km.  Love-wave  signal 
similarity  appears  good,  but  Rayleigh  waves  exhibit  considerable 
dissimilarity. 
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REYNOLDS  ELECTRICAL  &  ENGINEERING  CO.  (STAFF),  General  Support 
Plan,  Project  DRIBBLE.  Contract  No.  AT(29-2)-162,  Reynolds  Elec¬ 
trical  &  Engineering  Co.,  Mercury,  Nev.,  1963. 

This  general  support  plan,  prepared  by  the  Reynold's  Electrical 
and  Engineering  Company,  describes  the  authority,  general  concept, 
scope,  costs,  various  operation  support  services,  and  construction 
support  of  Project  Dribble.  In  November  1961,  the  AEC,  Division  of 
Military  Application,  approved  a  program  of  geological  exploration 
for  a  portion  of  the  VELA  UNIFORM  Seismic  Detection  Series  called 
"Project  Dribble".  This  project  proposes  to  detonate  three  nuclear 
devices  in  a  dome  of  almost  pure  s»lt.  The  dome  is  located  in  Lamar 
County,  Mississippi.  The  experimental  objectives  of  "Project  Dribble" 
are  given  here. 


RHIAN,  E.,  Details  of  Lamont-Philco  Ocean  Bottom  Seismograph  Teleme- 
try  Systems,  Contr.  No.  NONR  266(92),  Philco-Ford  Corp.,  Blue  Bell, 

Pa.TidM. 

The  purposes  of  this  report  are:  1)  to  describe  the  OBS  teleme¬ 
try  system,  specifically  noting  any  differences  from  the  system  as 
specified  in  reference  1  or  described  in  reference  2,  and  2)  delineate 
the  interface  and  installation  arrangements  for  the  equipment  to  be 
delivered. 


RICHARDS,  P.  G.,  Potentials  for  Elastic  Displacement  in  Spherically 
Symmetric  Media,  Contract  F4462O-69C-O06?,  Calif.  Inst,  of  Tech., 
Pasadena,  Calif.,  1970 

The  choice  of  P  and  S  designations  is  somewhat  arbitrary  in 
heterogeneous  elastic  media,  but  becomes  precise  in  the  high  fre¬ 
quency  limit  of  ray  theory.  This  fact  is  used  in  a  radially  hetero¬ 
geneous  isotropic  medium  to  establish  three  potentials  (P,  S,  T)  with 
the  following  properties:  (1)  every  displacement  solution  is  repre¬ 
sented  by  some  (P,  S,  T);  (2)  T(r,  t)  is  decoupled  from  P  and  S.  is  a 
potential  for  SH  motion,  and  satisfies  a  second-order  wave  equation; 
and  (3)  the  coupling  of  P  and  SV  is  represented  by  coupled  equations 
in  potentials  P  and  S.  At  high  frequencies  these  equations  decouple 
(for  an  important  class  of  sources)  into  separate  second-order  wave 
equations  for  P  and  S.  An  important  role,  in  this  decoupled  case, 
is  played  by  the  variable  density.  Several  possibilities  suggested  by 
the  general  P  and  SV  equations  are  also  outlined. 


RICHTER,  C.  F.,  Historical  Background  of  the  Magnitude  Scale,  VESIAC 
Rept.  No.  4410-71-X,  Contr.  No.  SD-78,  Univ.  of  Michigan,  Inst,  of 
Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1964. 

The  author  points  out  that  the  primary  purpose  of  introducing 
the  term  magnitude  and  its  accompanying  apparatus  into  seismology 
was  and  remains  to  clarify  the  statistics  of  earthquake  occurrence. 
Although  there  is  danger  in  uncritically  applying  statistics  to  earth¬ 
quake  events,  the  application  of  statistics  in  itself  should  not  be 
condemned  offhand,  even  though  grave  errors  have  sometimes  re¬ 
sulted.  The  early  use  of  intensity  data  is  discussed.  Seismicity 
and  periodicity  are  considered.  The  circumstances  under  which 
the  magnitude  scale  of  Richter  was  developed  is  reported. 
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VESIAC  8876  VU 
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mCHTERS,  J,  S  The  Apphcation  of  Analysis  of  Variance  to  the  Se'smic 

M01  natT°  >  Pr°b{eE'  Heport  1964-60,  Contract  AF  i  jjm)- 

Mass.  inst.  of  Tech.,  Cambridge,  Mass.,  1964. 

„«fri(l|ered,iS  discrimination  between  earthquakes  and  under¬ 
ground  nuclear  tests  by  means  of  measurements  made  on  their  seis¬ 
mograms.  Such  measurements  will  be  subject  to  random  perturba- 
m,c™ei™te  "O'M  ""I  fluclualions 
L I, el !  parameters  arc  discussed  as  well  as 

ulJln^.  hi  A  des  rabll,ty  of  removing  these  effects  before  form¬ 
ulating  a  discrimination  procedure,  and  the  analysis  of  variance  tech- 
n.que  which  may  be  applied  to  this  question,  is  discussed.  Provided 

eiers  [5^uctlon  to  u,e  ana,ysis  variance  for  two  nuisance  param- 
«7S‘,i  measurement  per  event  is  considered  first,  and  then 

;szr,ls  ^ ev  nt- Ai1  ipsui,s  «  .o  the 


VESIAC  7475  VU 
AI)  430  19 1 


R  CIn^,:  N‘  HV  Hg  Propagation  of  Ultrasonic  Elastic  Waves  in  Solid 

ttftr  “1 Media,  nnai  Kept.,  Contract  AF  19(604)- 

84lu.  umv.  of  Oklahoma,  Norman,  Oklahoma.  1963. 

th  Thls  reP°rt  is  divided  Into  three  chapters.  Chapter  1  outlines 
the  immediate  problem  undertaken  in  the  present  research  It  de¬ 
scribes  our  understanding  of  the  propagation  and  absorption  of  elastic 

me^ndT*  ^  “?  ^7  ^  stricture  of  a 

metal  and  the  structure  of  a  granular  medium  in  which  the  pore 

spaces  are  filled  with  a  monatomic  gas.  The  problem  becomes  a 

7  W!n  ",iS  ana,0«y  is  «*W»rted  by  experi- 

if  the  vork  Ti'  ^  Tn  s  ,hf  a,,',roach  to  the  experimental  phase 
w  J1  techniques  of  preparation  of  the  constants  of  the 

memal  studied113  "  ^  "1VPn-  Chap,cr  111  dcscr,bes  experi- 
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KICKER,  N.  II.,  Ricker's  Wavelet  Review,  Contr. 
Univ.  of  Oklahoma,  Norman,  Okla.,  1964. 


No.  AF  19(6041-8416, 


This  is  an  introduction  to  a  longer  report.  The  author  summarizes 
his  studies  on  the  physics  of.  elastic  wave  propagation  in  solid  bodies 
and  In  granular  media.  He  concludes  that  the  absorption  coefficient 
or  the  sinusoidal  seismic  waves  must  necessarily  be  proportional 
to  the  square  of  the  frequency.  The  Stokes  Wave  Equation  rather 
than  the  Classical  Wave  Equation  should  be  used  to  describe  seismic- 
wave  propagation.  How  the  author  developed  his  series  of  Wavelet 
Functions  is  described;  the  experimental  correlation  is  presented 
in  addition,  two  problems  pertinent  to  the  VELA  UNIFORM  Program 
concerning;  i)  the  magnitude  scale,  and  2)  distinguishing  between 
bunnd  nuclear  blasts  and  earthquakes,  are  discussed. 


VESIAC  8181  VU 
AD  601  167 


RIECKER,  R.  E.  An  Application  of  hUnction  Heating  to  Rock  Deformation 

of  50AUh?nH  l,,ear  PriTS  Ca|,ab,e  of  simultaneously  applying  pressures 
I  in  in  Hi,  ,™>,erature«of  »000OC  to  thin  sample  pellets 'l  4  in.  to 
I  in.  m  diameter  uses  a  5-kw,  450-kc  induction  heater,  a  Speedon  ax- 
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H  recorder,  a  current-adjusting-type  control  unit,  a  saturable-core 
reactor,  a  magnetic  amplifier  and  an  Infrared  pyrometer  to  accurately 
record,  control,  and  monitor  sample  temperatures  within  1  percent 
from  200  to  1000°C.  Less  than  45  sec  is  required  for  the  apparatus 
to  reach  thermal  equilibrium  at  maximum  temperature. 


RIECKER,  R.  E.,  Bibliography  of  Rock  Deformation,  Spec.  Rept.  No.  5, 
Contract  GRD  TASK  8B5211,  A.  F.  Cambridge  Res.  Lab.,  Washington, 
D.  C.,  1964. 

A  bibliography  of  490  rock -deform  at  ion  research  articles  pub¬ 
lished  in  scientific  journals  is  presented  with  both  subject  and  author 
entries.  "Die  cross-referenced  subject  listings  fall  into  the  following 
major  categories:  Apparatus,  Brittle  Behavior,  Calclte,  Calibration, 
Compressibility,  Conductivity,  Creep,  Density,  Dolomite,  Elastic 
Behavior  and  Elastic  Constants,  Fabric,  Friction,  General,  Marble, 
Metals,  Olivine,  Phase  Studies,  Plastic  Behavior,  Quartz,  Resistance, 
Safety,  Sedimentary  Rocks,  Seismic  Velocities,  Shear,  Shock,  Strain 
Rate,  Surveys,  Viscosity,  X-Ray. 


RIECKER,  R.  E.,  Geophysical  Implications  of  Shear  Deformation  in 
Rocks,  Rept.  No. 7885-1-X,  AFCRL-65-457,  Contract  DA  49-083 
OSA-3137,  SD-78,  Univ.  of  Mich.,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor, 
Mich.,  1967. 

VU  A  new  shear  press  employing  spherical,  opposed  anvils  has  been 

used  to  determine  shear  streng\h,  coefficients  of  internal  friction, 
and  viscosity  data  for  upper  mantle  mineral  analogs  under  geophysi¬ 
cally  realistic  conditions  of  high  temperature  and  pressure.  Using 
high-frequency  induction,  the  press  externally  heats  samples  to 
1000°C  at  simultaneous  pressures  to  60  kb.  Strain  rates  vary  from 
1/sec  to  10‘3/sec.  Results  of  experiments  with  the  shear  press  are 
discussed. 

RIECKER,  R.  E.,  Opposed  Anvil  Basic  Design  Considerations.  Contract 
No.  GRD  TASK  865211,  Air  Force  Cambridge  Research  Labs.,  Wash., 

D.  C.,  1963. 

Optimum  design  of  opposed  anvils  depends  on  analysis  of  stress 
distribution,  geometry,  and  material  strength  as  well  as  on  such 
exceptional  considerations  as  limitations  imposed  by  apparatus  appli¬ 
cation,  Thirty  years  of  reviewed  experience  using  opposing  anvils 
suggests  that  6  per  cent  cobalt-bonded  tungsten-carbide  inserts 
shrunk-fit  into  high-strength  heat-treated  binding  rings  yield  best 
results  if  low  cone  angles  (4°  to  6°),  slight  insert  tapers  (1°),  moderate 
interference  (0.75  percent  on  the  diameter),  and  moderate  heat 
treatments  are  used.  Sample  pressures  for  various  pressures  are 
given  for  well  designed  opposed  anvils.  Bridgman-type  opposed 
anvils  used  in  a  50-kb  1000°C  shear  press  developed  at  AFCRL  are 
described;  tables  are  included. 


RIECKER,  R.  E.,  and  D.  L.  PENDLETON,  High  Pressure  Thrust  Bearing 
An  Application,  AFCRL-64-883,  GRD  Task  865211,  AF  Cambridge 
Res.  Lab.,  Washington,  D.  C.,  1964. 
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Successful  operation  of  a  50  kb-1000°C  rock  deformation  shear 
press  depends  on  frictionless  operation  of  two  thrust  bearings;  re¬ 
quirements  for  an  upper  bearing  and  for  a  lower  bearing  are  given. 
Upper  bearing  friction  coefficients  as  low  as  0.01  result  when  colloid,  1 
bonded  films  containing  65  percent  pure  M0S2  in  an  alkyd  resin  are 
used  with  M0S2  greases.  The  torque  arm  bearing  is  lubricated  with 
0.01  in.  thick  Teflon  sheet  to  obtain  friction  coefficients  below  0.016. 
Bearing  pressures  occasionally  t  .ceed  100,000  psi  in  both  bearings; 
however,  no  evidence  of  galling,  seizing  or  wear  have  developed  on 
any  thrust  plate.  Torque  losses  do  not  exceed  5  percent  of  the  trans¬ 
mitted  value  in  the  upper  bearing,  and  3.5  per  cent  in  the  lower  bear¬ 
ing. 


RIECKER,  R.  E.,  and  T.  P.  ROONEY,  Shear  Strength,  Polymorphism, 

and  Mechanical  Behavior  of  Olivine,  Enstatite,  Diopside,  Labradorite, 
and  Pyrope  Garnet:  Tests  to  920°  and  60  kb,  Scientific  Interim  Rept., 
AFCRL  66-543,  Contracts:  AF  19(628)-5196,  and  AF  19(628)- 1646 
(Agency  Document),  AFCRL,  Bedford,  Mass.,  1966. 

Four  hundred  and  seventeen  shear  and  compression  tests  have 
been  completed  on  five  minerals:  olivine,  enstatite,  diopside, 
labradorite,  and  pyrope  garnet.  These  are  assumed  to  represent  the 
principal  constituents  of  an  upper-mantle  rock  model.  Tests  were 
performed  in  an  opposed  anvil  shear  apparatus  to  maximum  temper¬ 
atures  and  pressures  of  920°C  and  60  kb  at  a  constant  strain  rate  of 
10*  Vsec.  Shear  strength  of  these  minerals  varies  from  14.0  to  16.2 
kb  at  27°C,  and  5C  kb  normal  pressure;  and  6.5  to  7.8  kb  at  900°C 
and  40  kb  normal  pressure.  There  are  indications  that  the  minerals 
deform  cataclastically  at  low  pressures  and  temperatures,  with  intra- 
granular  flow  beginning  at  30  kb  normal  pressure.  Phenomena  of 
geophysical  importance,  discovered  during  shear  testing,  are  consid¬ 
ered. 


RIECKER,  R.  E.,  and  K.  E.  SEIFERT,  New  Shear  Apparatus  for  Temperature 
of  1000°C  and  Pressures  of  50  kb,  Contract  No.  GRP  TASK  865211,  " 

Air  Force  Cambridge  Res.  Labs.,  Wash.,  D.  C.,  1963. 

A  new  shear  press,  capable  of  simultaneous  pressures  and  temper¬ 
atures  of  50  kb  and  1000°C,  incorporates  a  5-kw  high  frequency  in¬ 
duction  heater,  300-ton  hydraulic  jack,  1/2-HP  motor  and  3-pinion 
gear  train  for  strain  rates  of  .01  to  10  rph,  and  tungsten  carbide  ball- 
type  anvils  faced  to  diameters  of  1/4  in.  to  1  in.  The  press,  designed 
to  simulate  earth  depths  of  30  to  200km,  determines  shear  strength, 
viscosity,  and  internal  friction  data  for  rock  samples  of  lower  crust 
and  upper  mantle  composition  under  geophysically  realistic  conditions 
of  temperature  and  pressure. 


RIECKER,  R.  E.  and  K.  E.  SEIFERT,  Shear  Deformation  of  Upper  Mantle 
Mineral  Analogues:  Tests  to  55  kb  at  27°  7T. "C o nTr . ~No.  GRD  TASK 
865211,  Air  Force  Cambridge  Res.  Lab.s.,~Wash.,  D.  C.,  1964. 

Shear  deformation  of  upper  mantle  mineral  analogues  forsterite, 
enstatite,  diopside  and  labradorite  at  27°C  temperature,  5  to  55  kb 
average  pressure,  and  at  strain  rates  from  1  sec'1  to  10'3  sec'1 
indicates  that  all  minerals  have  high  average  shear  strengths.  Shear 
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strength  for  North  Carolina  and  Hawaiian  olivine  Is  15.17  kb  at  50 

eiH«VeriT  pre®sur,e,u  Avcra,;e  shear  strength  for  Madagascar  diop- 
side  and  Labrador  labradorite  are  14.90  kb  to  14.03  kb  and  13  15  kb 
respectively,  at  ,0  kb  average  pressure.  Each  shear  stress- norma i 
1  .  sure  curve  is  resolvable  into  two  regions  of  constant  but  differ¬ 

ent  slopes  separated  by  a  broad  transitional  knee.  These  represent 
separate  ana  distinguishable  behavior  described  In  the  article. 


ivi  i 


VESIAC  15,915- H  VtJ 


„  .  ..  tcs  of  small  Shallow  Earthouake  Moronic,,... 

^P'*  N'0' Contract  DA  "49-083  OBA-313T,  Sd-78,  Oniv.  oT 
Mtch.,  Inst,  of  Sci.  &  Tech,,  Ann  Arbor,  Mich,,  1967. 

cp,  Jh°  aUlh.?r  Cxam,nes  ,he  roliahllity  of  earthquake  mechanism 

shocksnSThe  ’  nPCC,al  a“fcJ",on  Kivon  ,0  the  Problem  of  shallow 
shocks.  The  influences  of  focal  depth,  magnitude,  and  free  surface 

on  1-wave  amplitude  are  discussed.  The  use  of  P-wave  amplitude 
gradients  for  the  study  of  the  earthquake  mechanism  is  IMusi  rated  in 

iipnVfnTnS'  '  iS  8Uwes,0d  ,hat  a  ■‘'Pec  la  I  seismograph  network 
be  established  to  evaluate  shocks  in  certain  limited  areas. 


VESIAC  13,993  e  VU 


SnM?fi  limV  '*ra^S  °n /°me  ?etsmlc  SiP".al  Anomalies  Contract 
SD-78,  Univ.  of  Mich.,  I.  S.  T.'  Ann  Arbor,  Mich., T5B6.  ' 

1jl,C  ?,‘cen‘cr  azimuths  determined  by  the  two  horizontal  com¬ 
ponents  of  the  P  wave  at  Djakarta  station  show  a  systematic  southward 
deviation  from  the  theoretical  direction.  The  De  nilt  Rayletgn  waves 
from  Novaya  Zemlya  explosions  show  an  azimuth  deflection  dependent 
on  the  wave  period  Differences  in  period  for  simple  seismic  signals 
a  e  strongly  masked  by  the  filtering  system  of  the  seismometer-’ gal- 
vanometer.  e,  g  the  response  of  a  Galit/.ln  seismograph  to  a  single 
sinusoidal  wavelet  of  one  or  one-half  |»eriod. 


VESIAC  12.131  VU 


m fi NIC H E NK°.  YU.  V.  "Construction  of  Reflecting  or  Refracting  Surfaces 
from  llodographs  of  Reflected  or  Refracted  Converted  Waves.”  1/v 
Nauk  £SSR.  Ser.  Geoyr.  i.  Geofiz..  No.  5.  pp.  751-758.  *194(5:  ' 

(T  ran  slat  edTro,  n  Rus  ^  n)  ,  Coni  ra  ct'SD- 7  8 . 

A  method  Is  descried  for  determining  reflecting  or  refracting 
surfaces  from  sei,  me  \txiot,raplis  of  reflected  or  transient  (refracted) 
waves.  It  is  assured  that  there  Is  one  reflecting  or  refracting  boun¬ 
dary  and  the  velocities  of  the  Incident  and  incoming  waves  are  con¬ 
stant  and  known.  The  solution  is  analyzed. 


VESIAC  17,31*  VU 


IU?  rSIlv lr-K°rtVl,i  V;'  Th<’  1)isIH’rsion  and  Absorb  ion  of  Seismic  Waves," 

N°  35’  9""’  Conirttc, 

,  Various  interpretations  of  the  concepts,  f  "dispersion”  and 
absorjk Ion  of  waves  encountered  in  pajs-rs  on  selsmologv  and 

,,ros*H‘(itnh  arc  discussed.  The  problem  of  the  dispersion 
of  head  waves  related  to  the  boundaries  ol  half-spaces  is  reviewed 
An  approximate  theory  lor  refracted  bead  waves  related  with  a  thin 

is^ironosed*  ^  C™,K,r"1  \°  VO,OC">'  in  "’r  grounding  medium 

’'*■**' -r.  v.rlfw 
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RIZNICHENKO,  YU.  V  ,  "The  Propagation  of  Seismic  Waves  in  Discrete 
and  Heterogeneous  Media,"  Izv,  Akad.  Nauk,  Ser.  Geogr.  i.  Geofiz., 
No.  2,  pp.  115-128,  1949,  (Translated  from  Russian),  Contract  SD: 


Certain  problems  related  to  the  propagation  of  elastic  waves  in 
media  consisting  of  a  large  number  of  elements  will  be  discussed:  in 
a  "discrete"  medium  consisting  of  separate  masses  iinked  elastically, 
and  in  a  heterogeneous  medium  (a  continuous  medium  with  structural 
nonuniformity).  Conditions  arc  determined  under  which  a  velocity  of 
propagation  of  long,  low-frequency  waves  in  a  heterogeneous  medium 
Is  on  the  whole  found  to  be  very  small,  less  than  in  any  of  the  com¬ 
ponents.  Some  of  the  calculations  arc  made  using  experimental  seis- 
mometrlc  data. 


RIZNICHENKO,  YU.  V.,  "Seismic  Characteristics  of  Permafrost  Layers," 
Izv.  Akad.  Nauk  SSSR.  Ser.  Geogr  i.  Geofiz.,  No.  6,  pp.  263-274.  1942. 
(Translated  from  Russian),  Contract  SD-78. 

Previous  opinions  on  the  seismic  properties  of  the  permafrost 
layer  are  subjected  to  a  critical  review.  Experience  with  work 
carried  out  in  1940  shows  that  this  layer  not  only  does  not  interfere 
with  seismic  prospecting,  particularly  using  the  method  or  reflections, 
bul  even  produces  certain  advantages. 


RIZNICHENKO,  YU.  V.,  "Seismic  Velocities  in  Layered  Media,"  Izv.  Akad. 
Nauk  SSSR.  Ser^Gcogr.  i.  Geofiz.,  Vol.  11,  No.  2.  pp.  153-  172.  TF4T; — 
(Translated  from 'Russian),  “Contract  SD-78. 

Relationships  are  discussed  between  seismic  velocities  encountered 
in  seismic  prospecting  work.  These  velocities  Include-  wave  velocity, 
effective  velocity,  layer  velocity,  boundary  velocity,  etc.  It  is  shown 
that  the  wave  velocity  obtained  by  phase  correlation  or  seismograms 
is  generally  different  from  the  phase  and  group  velocities.  A  compari¬ 
son  of  layer  velocities,  boundary  velocities,  and  effective  velocities 
leads  to  the  conclusion  that  there  is  no  noticeable  anisotropy  of  seismic 
velocities  in  tiiick  layers  of  sedimentary  formations. 


RIZNICHENKO,  YU.  V.,  "The  Tasks  of  the  Conference  on  Deep  Seismic 
Sounding,"  Acad,  of  Scl.,  USSR,  Goophvs.Jnst..  pp.  7-9.  Undated  - 
Received  21  June  1966,  (Translatedfrom  Russian),  Contract  DA  49-083 
OSA-3137. 

After  sketching  in  (tie  recent  history  of  Soviet  progress  in  the 
development  of  methods  of  deep  seismic  soundings  of  the  earth's  crust, 
the  author  sketches  in  the  main  tasks  of  the  conference.  They  arc 
1)  The  presentation  of  the  results  of  work  in  the  area  of  the  develop¬ 
ment  of  the  deep  seismic  sounding  method  in  ten  years:  2)  The  explana¬ 
tion  of  the  main  general  difficulties  arising  in  the  application  of  that 
method  to  the  study  of  the  earth’s  crust:  3)  The  formulation  of  the 
basic  primary  problems  of  Investigations  to  improve  the  deep  seismic 
sounding  method  in  the  next  few  years,  and  discussion  of  the  general 
prospects  of  its  development  and  application. 
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RIZVI,  S.  A.,  J.  P.  BURG,  and  L.  N,  11E1TING,  Analysis  of  K-Line  Wave- 
number  Spectra  from  Three  WMO  Noise  Samples,  Special  Report  No. 

2,  Contract  VTA^Ol,  F 3 3G 57 - 6 *7 C - 07 08 ,  Texas  Inst.,  Inc.,  Dallas, 
Texas,  1967. 

VU  The  noise  pattern  at  WMO  was  studied  in  detail  in  order  to  design 

an  array  of  vertical  and  horizontal  seismometers  which  would  enhance 
teleseisms  at  WMO.  This  report  discusses  the  analysis  of  the  one- 
dimensional  wavenumber  spectra  obtained  from  noise  samples  NS1, 
NS2,  and  NS3  recorded  on  25  April  1962,  1  June  1962,  and  27  April 
1962,  respectively. 

The  major  achievement  of  the  analysis  is  the  identification  of 
broadband  0.2-  to  1,0-cps  Rayleigh-wave  energy  coming  from  the  iakes 
Lawtonka  and  Elmer  Thomas  in  the  northeast  and  of  high-velocity  P- 
wave  energy,  In  addition  to  the  northeastern  Rayleigh  energy  and  the 
high-velocity  energy  appearing  at  all  frequencies  from  0.2  to  1.0  cps, 
there  Is  some  Indication  of  isotropic  (nondirectional)  Rayleigh-wave 
energy. 


ROBERTSON,  11.,  Preliminary  Report  on  1/mg  Range  Seismic  Measurements 
Participation  in  Project  MIRACLE  PL.AV  -  DfODE  TUBE,  Tech.  Data 
Rept.,  Rept.  No.  TR  69-lfl,  Contract  VT ^6703,  F33657-69C-0757, 
Teiedyne-Geotech.  Div.,  Garland,  Texas,  1969 

VU  The  MIRACLE  PLAY  -  DIODE  TUBE  gas  explosion  in  a  cavity 

in  Tatum  Dome,  Mississippi,  was  monitored  by  eight  LRSM  teams 
operating  3-componcn!  short -period  and  long-period  seismographs. 

Four  teams  encircled  the  salt  dome  and  occupied  approximately  the 
same  sites  as  were  occupied  during  the  STERLING  experiment.  Four 
more  teams  encircled  the  Lucedalc,  Mississippi  (LD-MS)  site  where 
an  anomalous  signal  was  recorded  from  the  STERLING  shot.  High 
winds  during  the  time  of  the  arrival  of  the  DIODE  TUBE  signal  at 
LD-MS  resulted  in  a  record  with  a  low  signal-to-noise  ratio.  Spectrum 
analysis  and  coherence  measurements  indicate  that  the  DIODE  TUBE 
signal  was  recorded  at  LD-MS  by  the  radial  seismograph.  The  DIODE 
TUBE  signal  amplitude  was  about  one-third  the  STERLING  amplitude 
accjrding  to  measurements  of  the  largest  waves  in  the  STERLING 
and  DIODE  TUBE  recordings  of  the  radial  seismographs. 


ROBERTSON,  H.,  Statistical  Analysis  ot  Short -Period  Noise,  Appendix  II 
to  Semiannual  Tech.  Sunt  in.  Rept.  No.  7,  TR~Nor66-26,  Contract  AF 
•19(6381-1150,  Teledyne  Indus!.,  Gcntcch.  Div.,  Garland,  Texas,  1966. 

H  VU  This  is  a  progress  report  describing  statistical  research  on 

short-period  seismic  noise.  Magnetic -tape  records  and  16  mm  film 
records  were  obtained  from  deep-hole  seismographs  at  Eureka 
Nevada;  Apache,  Oklahoma:  and  Grapevine,  Texas.  In  addition,  a  16 
mm  film  record  of  random  noise  was  obtained  from  a  shake-table 
controlled  Bcnioff  seismograph.  Intervals  of  240  seconds  of  noise 
from  the  magnetic-tape  records  were  subjected  to  spectrum  analysis 
and  the  resulting  power  spectral  density  functions  were  integrated  in 
the  (Kind  of  0.8  to  3.3  cps  to  get  rms  values.  The  method  of  visual 
analysis  of  tiic  wavelets  under  consideration,  and  the  discrepancies 
that  indicate  some  Idas  in  visual  measurements  as  the  frequency  of 
the  noise  increases  are  described. 
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VESIAC  9438- B  VU 


Median Rallies  of  seismic  noise  in  the  period  ranee  of  0  3  to  n 
sec  were  obtained  from  recordings  at  vaults  of  the  p"i!m  1,3 

and  WMSO  arrays.  tnterquartile  ranges  were  Used  fo  mel  “a" 

persions  about  the  medians.  Medians  of  the  noise  at  Pole  m™  ?'f ' 

r"'r"“s  ,o  2M  miii|micr°ns  "“C:. 

*  ascribed  is  Iiow  these  two  values  were  ohtTinnn 
bers  were  assigned  to  vaults  Z1  tlirough  Z9  of  the"  WMSO  a' ^  '7"’  a 


VESIAC  8043  a  VU 
Al)  669  5 1 1 


ROD!o5S2)N702  Signal  Detection.  Contract  AF  61 

S0^-702’  ******* InsHTTJin^UivsaTa^ppsaia,  Sweden. 

Tlie  purpose  of  this  paper  is  to  bring  together  the  two  rtelrK 
mentioned  in  the  title  so  as  to  emphasis  their  similaHUe.s  and 
differences.  Because  of  the  narrow  band  character  of 

octaves"0  ”"'r'  "»»«  b>«<l*W,h,  „t  ^“loTrcl 


VKSIAC  18,653  VU 


ROBINSON,  K.  A..  Regression  Analysis  of  Statistical  n.t.e  ,vi,h  ...  „  . 
Computer  P rograms  ~-~Clnntc pTTTTt-t^  ,  ^15  5ilh  < Juritnl 

LSilS*  SS S'CSia. 

AF  6™52)-702r'  'cinot'er " a’  4“^  rep°r'  °f  work  d‘>'*c  "*>  contract 


VKSIAC  19,271  VU 


ROBINSON  E.  A.,  Regression  Analysis  of  Statistical  Data  with  Hi-i.-.i 

&i-  snarorTOpn:  torffi,,,, 

«™yAF6.(0T21-WDiWa  Univ..  Sets.  ,ns,!. 

Chapter  6  of  this  rejKirt  deals  with  Multiple  Regression  The 
theory  is  given  and  also  computer  programs  for  the  solution  of  prob- 


VFSIAC  11,538  VU 
AD  685  203 


ROBINSON,  K.  A.,  Regression  Analysis  of  Statistical  data  with  m  t.  i 
QettdrSc  *"*  Metric  ttttd 


502 


VESIAC  8859  VU 
AD  608  275 


VESIAC  15,896  VU 
AD  634  914 


VESIAC  14.310  VU 


VESIAC  14,965  VU 
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ROBINSON,  E.  A.,  Seismic  Arrays  for  the  Detection  of  Nuclear  Explosions, 
Scl.  Rept.  No.  8,  Contract  AF  19(6u4)-7378,  Massachusetts  Inst,  of  Tech., 
Cambridge,  Mass.,  1964. 

Seismic  arrays  are  multichannel  sensor  patterns  Immersed  In  a 
multidimensional  S/N  field  and  the  analytical  problem  Is  hence  analo¬ 
gous  to  that  of  radar  antennas.  The  following  subjects  are  considered: 

1)  a  rei  iew  of  antenna  theory;  2)  the  general  optimization  problem 
for  multichannel  data  which  leads  to  large  systems  of  normal  equations 
of  Toeplltz  form  (as  presented  In  previous  reports)  requiring  recursion 
solution  techniques  to  be  completely  feasible;  3)  the  specific  seismic 
array  problem,  considered  in  terms  of  plane-wave-front  signal  and 
noise  contributions  plus  Incoherent  noise,  with  details  of  the  "velocily 
filtering"  method;  4)  spectral  estimation  from  finite  array  measure¬ 
ments. 


ROBINSON,  E.  A.,  Seismic  wave  Propagation  In  Layered  Media  -  Part  1, 
Interim  Scientific  Reporl,  Contract  AF  6l(052)-702,  SeismologlcaT 
Inst.,  Uppsala  Univ.,  Uppsala,  Sweden,  1966. 

This  paper  gives  the  basic  equations  for  seismic  wave  propaga¬ 
tion  In  layered  media.  The  wave  equation  Is  solved  by  the  Laplace 
transform  method.  The  boundary  conditions  are  finally  expressed 
In  matrix  form  for  an  arbitrary  boundary. 


ROCARD,  Y.,  ARPA  Research  Grant  No.  SD-107-G-2,  Quarterly  Report 
No.  18,  Januarv  through  March  1966,  (Translated  from  French),  Con¬ 
tract  SD-107-G-2,  DA-49-083.  OSA-3137,  ALPKNS,  Paris,  France, 
1966. 

The  aullior  rei»rts  on  the  recording  of  a  shock,  the  epicenter  of 
which  substantially  coincided  with  a  preceding  shock  reported  in  his. 
earlier  article,  "Recording  in  Dordogue."  Profiles  were  extended 
in  some  directions  in  order  to  permit  a  better  definition  of  the  am¬ 
plitude  variations  with  distance  that  were  noticed  in  the  earlier  report. 
The  results  of  these  recordings  in  Tarn  and  Garrone  are  presented 
here,  and  compared  with  those  of  the  first.  Conclusions  about  the 
crust  and  mantle  in  I  he  immediate  vicinity  of  lhe  receiving  station 
are  reached  as  a  result  of  amplitude  increase.  In  the  second  section 
of  the  article,  the  author  reports  on  the  anomaly  of  seismic  wave 
propagation  in  the  Rhine  Valley. 


ROCARD,  Y.,  "ARPA  Research  Grant  No.  SD-107-G-2-Quarterly  Report 
No.  19  for  April,  May,  and  June  1966,"  ALPENS,  Paris,  France,  1966, 
(Translated  from  Flench),  Contract  SD-107-G-2  DA-49-083  OSA- 
3137. 

Flrsl,  the  author  discusses  work  on  the  seismic  background  In 
Italy.  During  May  and  June  1966,  ALPENS  formed  very  close  working 
relationships  wilh  lhe  geophysics  teams  of  the  "Observatorlo  Geofislco 
Sperlmentale”  of  Trieste,  directed  by  Prof.  Carlo  Morelli.  A  list  of 
accomplishments  which  resulted  from  the  tests  is  Included,  as  Is  a 
discussion  of  the  geological  structure  of  Italy.  Second,  the  author 
reports  on  the  Lake  Blanc  test.  Discussed  are  the  three  tests  which 
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took  place  between  June  29  and  July  9,  including  descriptions  of  equip¬ 
ment,  positions  of  stations,  the  Pg  and  Pn  waves,  the  Mohorovicic 
Discontinuity,  aad  reflected  and  refracted  waves. 


HOCARD,  Y.,  Azimuthal  Sensitivity  Variations  of  Seismograph  Sites  in 
France,  VESIAC  Rept.  No.  4410-75-X,  Contr.  No.  SD-78,  Univ.  of 
Michigan,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1964. 

VESIAC  8217  E  V(J  The  author  has  drawn  attention  to  azimuthal  variations  in  seismic 

signal  amplitude,  and  lias  suggested  that  these  variations  may  be 
caused  by  focusing  or  defocuslng  of  seismic  waves  through  prism 
or  lens  effects  within  the  earth's  crust.  Tilting  and  bending  of 
layered  strata,  especially  the  Mohorovicic  discontinuity,  may  explain 
these  variations.  The  author  tries  a  direct  experimental  study  of 
station  sensitivity  as  a  function  of  azimuth  and  emergence  angle. 

ROCARD,  Y.,  The  Transverse  Profile  of  Montagcnc  Noire  Sea  Shots, 
VESIAC  Rept.  No.  4410-75-X,  Contr.  No.  SD-78,  Univ.  of  Michigan, 
Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Michigan,  1964. 

VESIAC  8217  F  VU  On  April  22,  1963,  the  French  Navy  fired  two  successive  shots 

at  sea  in  nearly  the  same  place.  Recording  was  carried  out  at  seven 
stations  located  on  a  transverse  profile  of  the  Montagcnc  Noire, 
northwest  to  southwest.  The  tabulated  results  from  the  two  sea 
explosions  at  seven  stations  are  shown.  Distances  from  t Me  shooting 
point  to  the  stations,  and  Pg,  l’b,  and  Pn  arrival  times  arc  given. 

New  knowledge  lias  been  obtained  about  the  thicknesses  of  the  layers 
and  the  features  of  the  discontinuities  in  the  neighborhood  of  the 
shot  point  and  the  stations.  Also,  new  information  about  the  Mohoro¬ 
vicic  and  the  Conrad  discontinuity  is  discussed. 


HOCARD,  Y.,  P.  MECHLER,  Importance  of  Small  Local  Variations  of 
Travel  Time-Methods  of  Evaluation.  (Translated  from  French),  Con- 
tract  SD-78,  Univ.  of  Mich.,  L  S.  T.,  Ann  Arbor.  Mich.,  1966. 

VESIAC  13,999  g  VU  The  system  of  tripartite  stations  used  by  ALPENS  to  obtain  ab¬ 

solute  data  on  the  travel  time  of  seismic  waves  through  the  crust  is 
described. 


HOCARD,  Y.  and  P.  MECHLER,  Seismic  Station  Efficiency  Related  to 

Irregularities  of  the  Moho  Laycr  -  lb-ogress  Report  No.  2.  1  October 
Through  31  December  1966,  ^Translated  from  French),  Contract  AF 
C 1  (052 )-9G2 .  DA  49-083  OSA-3137.  Alpens,  Paris,  France,  1967. 

VESIAC  16,922  VU  Amplitude  studies  have  been  made  for  arrivals  from  the  September 

1966  explosion  scries  at  Lac  Negrc.  It  was  found  that,  for  constant 
shot  depth,  the  signal  amplitude  increased  with  increasing  shot  size 
up  to  20  tons,  hut  then  remained  relatively  constant  even  though  the 
size  of  the  shots  increased  to  40  tons. 

The  velocity  of  surface  waves  from  these  shots  lias  also  been 
studied. 
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ROCARD,  Y.,  P.  MECHLER,  Seismic  Station  Efficiency  Related  to  Irregu- 
larities  of  the  Moho  Layer,  Progress  Rept.  No.  3  (Translated  from 
French),  Contract  AF  6 1  (0 52 )-962 ,  DA  49-083  OSA-3137,  ALPENS, 

Paris,  France,  1967. 

VESIAC  16,761  VU  The  two  new  seismic  stations  on  the  island  of  Rrngiron  in  the 

Pacific  Ocean  are  described.  The  description  includes  a  discussion 
of  the  problems  involved  in  establishing  a  useful  seismic  network  in 
Polynesia  and  the  background  noise  observed  at  the  stations. 

Also  included  in  this  report  is  a  discussion  of  a  study  of  73  re¬ 
cordings  of  the  September  1966  explosion  series  in  Lac  Negre. 

ROCARD,  Y.,  P.  MECHLER,  Seismic  Station  Efficiency  Related  to  Irregu- 
larities  of  the  Moho  Layer,  Progress  Report  No.  4  (Translated  from 
French),  Contract  Af'61T052)-962,  DA  49-083  OSA-3137,  ALPENS, 

Paris,  France,  1967. 

VESIAC  16,762  VU  In  this  report,  studies  on:  (1)  the  seismic  background  in  a  granitic 

massif  of  the  lower  Pyrenees;  and  (2)  the  ratio  of  seismic  signals 
(body  waves)  of  an  air  blast  to  the  same  underground  blast  are  described. 


ROCARD,  Y.,  P.  MECHLER,  Two  Cases  of  Seismic  Focalization,  (Trans¬ 
lated  from  French),  Contract  SD-78,  Univ.  of  Mich.,  I.  S.  T..  Ann  Arbor, 
Mich.,  1966. 

VESIAC  13,999  1  VU  Two  examples  of  reinforcement  of  the  amplitude  of  seismic  waves 

recorded  in  France  are  presented.  The  authors  believe  that  this  phenom 
enon  may  be  explained  by  the  curvature  of  a  crustal  discontinuity. 


VESIAC  9434  VU 
AD  454  582 


RODEN,  R.  B.,  Array  Research,  Semiannual  Tech.  Rept.  No.  2,  30  March 
to  15  November  1964,  Contract  AF  33(657)- 12747,  VT  4053,  Texas 
Instr.,  Inc.,  Dallas,  Texas,  1964. 

This  Project  is  directed  toward  continued  development  of  array 
processing  technology  for  nuclear  surveillance  and  exploitation  of 
the  data  available  from  arrays  for  analysis  of  ambient  seismic  noise 
and  of  distant  P-waves.  This  ’. oiort  presents  results  obtained  during 
the  second  six  months  of  the  Project  from  30  March  1964  to  15  Novem¬ 
ber  1964. 


RODEN,  R.  B,,  An  Evaluat’on  of  Vertical  Seismometer  Array  and  Horizontal 
Array  Performance  Bused  Upon  a  Theoretical  Model  of  Noise  and  Tele- 
seismic  Signal,  Contract  No.  VT/4053,  AF  33(6571-12747,  Texas  Inst., 
Inc.,  Dallas,  Texas,  1964. 

VESIAC  f.485  VU  A  model  of  teleseismic  signal  and  surface  mode  noise  is  derived 

1  ram  wave  propagation  theory.  Optimum  Wiener  multichannel  fre¬ 
quency  domain  filters  are  designed  to  operate  on  the  outputs  of  six 
seismometer  arrays  so  as  to  pass  signals  and  reject  noise.  The 
theoretical  results  are  very  sensitive  to  the  amount  of  random  noise 
assumed  in  the  model.  The  performance  of  an  array  of  either  type 
appears  to  be  quite  insensitive  to  changes  of  geometry  if  the  number 
of  receivers  and  the  maximum  dimension  are  not  changed  very  much. 
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VESIAC  16,004  VU 
AD  814  674 


VESIAC  16,063  VU 
AD  814  673 


VESIAC  20.3S7  VU 
AD  712  632 
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RODEN,  R.  S.,  and  M.  N.  BACKUS,  Array  Research  Horizontal  and 
Vertical  Arrays  for  Teleseismic  Signal  Enhancement:  UBO 
Model  Theoretical  Results,  Special  Rept.  No.  6,  Contract  VT/4053. 

AF  33(657)-12747,  Texas  Instruments,  Inc.,  Dallas,  Texas,  1965. 

The  following  configurations  are  discussed,  and  a  figure  accom¬ 
panies  each  one  of  them:  a)  assumed  input  power  spectra  of  signal 
and  noise  at  a  surface  seismometer,  expressed  in  db  relative  to  the 
maximum  signal  power;  b)  three  dimensional  seismometer  array; 
c)  input  and  output  signal-to-noise  ratios  —  UBO  Model  10;  d)  input 
and  output  signal-to-noise  ratios  —  UBO  Model  15;  e)  input  and  output 
signal-to-noise  ratios — UBO  Model  20.  Figures  6  through  11  concern 
the  Theoretical  power  spectra  of  system  output  -  Vertical  Array  "A", 
Vertical  Array  "B",  "CPO"  Array,  Buried  "CPO”  Array,  3-D  Array 
Buried  3-D  Array. 


RODEN,  R.  B.,  J.  P.  BURG,  Array  Research,  Study  of  Teleseisms  Recorded 
at  Cu.mlJerland  Plateau  Observatory.  Spec i al  Rept  No.  25, “Project  — 
VT/4053,  Contract  AF  33(6^71- 1 2 7<T I ,  Texas  Instruments,  Inc.,  Dallas 
Texas,  1967. 

During  1963,  Multiple  Array  Processor  (MAP)  systems  were 
operated  online  at  the  19  -  element  CPO  array  in  order  to  enhance  the 
teleseismic  P-waves  relative  to  surface-wave  noise.  Outputs  of 
these  processors  and  of  the  individual  seismometers  were  recorded 
in  analog  format  on  magnetic  tape  and  photographic  film.  Subse¬ 
quently,  three  ensembles  of  selected  recordings  were  digitized  for 
computer  analysts  at  50-msec  intervals,  v.  ith  later  resampling  of 
Ensembles  II  and  III  at  100  msec.  The  transcribed  records  are  4  min 
long,  with  start  times  chosen  so  that  the  P  onset  is  approximately  at 
the  center  of  the  record. 


RODEN,  R.  B.,  G.  BURRELL,  Array  Research,  Analysis  of  Vertical  Array 
Data  from  Grapevine  and  UBO,  Special  Kept.  No.  24,  Project  VT/4053, 
Contract  AF  33(657 )- 127 47 ,  Texas  Instruments,  Inc..  Dallas,  Texas, 
1967. 

During  1965,  deep-well  seismic  records  were  obtained  from  the 
Trigg  well  near  Grapevine,  Texas,  and  the  Carter  well  at  the  Uinta 
Basin  Seismological  Observatory  near  Vernal,  Utah.  Data  of  interest 
to  the  present  study  are  discussed  in  this  special  report. 


RODGERS,  P,  W.,  and  C.  A.  DANN,  Rotational  Seismometer,  Final  Rept., 

15  June  1968  to  15  June  1969,  Contract  F15628-68C-037O,  Univ.  of 
Calif.,  Berkeley,  Calif.,  1970 

Elastic  wave  theory  predicts  that  the  elastic  waves  generated  by 
an  earthquake  and  other  seismic  events  include  a  measurable  com¬ 
ponent  of  horizontal  elastic  rotation.  Several  rotational  seismometers 
have  been  designed  to  measure  this  rotational  component. 
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ROLLER,  J.  C.,  Crustal  Structure  in  the  Eastern  Colorado  Plateaus  Pro- 
vicce  from  Seismic-Refraction  Measurements,  Technical  Letter  No. 
19,  Contract  ARPA  Order  No.  193-63,  U.  S.  Geological  Survey, 
Washington,  D.  C.,  1964.  (OFFICIAL  USE  ONLY) 

VESIAC  8145  VU  O 


ROLLER,  J.  C.,  Preliminary  Report  on  Seismic-Refraction  Studies  of 

Crustal  Structure  in  the  Western,  Central,  and  Southern  United  Sfates, 
Technical  Letter  No.  1 4,  Contract  ARPA  Order  No.  193-63,  U.  S, 
Geological  Survey,  Denver,  Colorado,  1963.  (OFFICIAL  USE  ONLY) 

VESIAC  7562  VU  O 

ROLLER,  J.  C.,  et  al.,  A  Preliminary  Summary  of  a  Seismic-Refraction 
Survey  in  the  Vicinity  of  the  Tonto  Forest  Observatory  Arizona, 
Technical  Letter  No.  23,  Contract  ARPA  Order  No.  193-64,  U.  S. 
Geological  Survey,  Denver,  Colorado,  1964.  (OFFICIAL  USE  ONLY) 

VESIAC  8557  VU  O 

ROLLER,  J.  C.,  and  ,T.  F.  GIBBS,  Chemical  Explosions  Detonated  by  the 
U.  S.  Geological  Survey  from  July  1961  to  July  1964,  Technical  Letter 
No.  24,  Contract  ARPA  Order  No.  193-64,  U.  S.  Geological  Survey, 
Washington,  D.  C.,  1964.  (OFFICIAL  USE  ONLY) 

VESIAC  8603  VU  O 


ROLLER,  J.  C.,  W.  H.  JACKSON,  D.  H.  WARREN,  and  J.  H.  MEALY, 

A  Preliminary  Summary  of  a  Soismic-Refracti on  Survey  in  the 
Vicinity  of  Tonto  Forest  Observatory,  Arizona.  Contr.  No.  ARPA 
Order  No.  193-64,  U.  S.  Geol.  Survey,  Wash.,  D.  C..  1964  (OFFICIAL 
USE  ONLY). 

VESIAC  8557  VU  O 
AD  448  596 


ROMNEY,  C.  and  E.  A.  FL1NN,  An  Analysis  of  Epicentral  Errors  in  Sample 
Cases,  Contract  No.  VT/2037,  AF  33 (657 )-7427 ,  United  ElectroDvnamics, 
Inc.,  Pasadena,  Calif.,  1963, 

VESIAC  6892  VU  This  is  a  report  on  epicentral  uncertainties  introduced  largely 

from  travel  time  scatter.  Two  methods,  using  data  from  high-quality 
stations  with  good  time  service,  were  used.  The  first  uses  travel 
time  residuals,  derived  from  a  conventional  linearized  Geiger  least- 
squares  epicentral  determination,  to  compute  the  standard  errors  of 
the  coordinates;  the  standard  errors  arc  symmetrical  around  the  epi¬ 
center.  The  second  method  employs  Monte-Carlo  techniques  for  esti¬ 
mating  uncertainties  in  the  epicenter.  A  number  of  subsets  drawn 
from  the  total  ensemble  of  all  arrival  readings  are  used  to  make  in¬ 
dependent  calculations  of  the  epicenter  Three  nuclear  explosions  and 
three  earthquakes  have  been  analyzed  by  both  methods,  and  herein 
the  methods  are  evaluated. 


ROMNEY,  C.  and  W.  HELTERBRAN,  Progress  and  Promise  in  the  Study 
of  the  Earth  Using  Nuclear  Explosions.  Contract  No.  Agency  Docu¬ 
ment,  Air  Force  Technical  Applications  Center,  Wash.,  D.  C..  1964. 
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A  review  of  measurements  of  seismic  waves  from  nuclear  ex¬ 
plosions  has  shown  results  which  have  implications  of  interest  for 
basic  studies  of  the  earth.  Among  these  are  observations  which  show 
regional  differences  in  travel  times  and  amplitudes  which  have  been 
interpreted  in  terms  of  structural  differences,  and  variations  in 
travel  times  and  amplitudes  at  teleseismic  ranges  which  suggest 
inhomogeneities  in  the  mantle.  Comparisons  between  explosion- 
and  earthquake-generated  waves  have  given  information  on  the  nature 
of  earthquake  sources.  Suggestions  are  made  on  methods  for  further 
study  of  fundamental  problems  by  means  of  large  explosions. 


VESIAC  13,858-D  VU 
AD  648  4 15 


ROMNEY,  C.^F . ,  Analysis  of  Film  Recording  at  Angola  and  Hysham  Sub¬ 
arrays  (B1  ana  r3),  contract:  Agency  Dnrnn^nr-Ai.  Tcch  - 

Appl.  Center,  Washington,  D.  C.,  1965. 

/i  nC!l?lle  stations  from  the  Long  Range  Seismic  Measurements 
(LRSM)  program  were  installed  at  the  centers  of  Subarrays  B1 
Angela  Montana,  and  F3,  Hysham,  Montana.  The  instrumentation  of 
the  stations  is  described.  The  objectives  were  to  obtain  a  compari¬ 
son  between  the  signal-to-noise  ratios  recorded  at  the  surface  and 
in  the  shallow  holes  and  to  obtain  preliminary  estimates  of  the  effec  ¬ 
tiveness  of  the  unphased  sum  of  all  instruments  in  each  subarrav 
Preliminary  conclusions  from  the  analysis  of  these  recordings  are 
reported  here.  " 


VESIAC  8128  K  VU 
AD  441  592 


ROMNEY,  C.  F.,  An  Investigation  of  the  Relationship  Between  Mannitnde 
Scales  for  Small  Shocks,  VESLAC  Kept.  No.  44lO-71-X  Contr  No  ~ 

196478’  Un‘V’  °f  MiChigan’  fast-  of  Sci-  &  Tech.,  Ann  Arbor.  Mich.,' 

In  1956,  Gutenberg  and  Richter  revised  and  extended  their 
earlier  work  on  earthquake  magnitude  scales.  As  a  result  of  this 
work,  new  relationships  were  found  between  magnitudes  determined 
from  body  waves  and  magnitudes  determined  from  recordings  on 
torsion  seismographs  at  small  distances.  Much  of  the  data  for  these 
s wa®  derived  from  the  Kern  County.  California,  earthquakes 
OM952.  The  available  data,  largely  from  earthquakes  of  magnitude 
5.5  and  greater,  were  consistent  with  a  number  of  equations  given 
in  the  report.  The  average  value  of  m  in  the  formulas  was  called 
unified  magnitude,"  the  relationship  between  mb  and  M  .  Pre¬ 
sented  are  results  of  a  preliminary  investigation  of  this  relationship 
for  small  shocks.  1 


VESIAC  8884-D  VU 
AD  452  596 


ROSENBAUM.  J.  II. ,  The  Borehole -Noise  Problem  Treated  on  the  Basis 

of  a  Layered  Elastic  Model,  Rept.  No.  4410-83-X.  Contract  SD-78  (ARPA). 
Inst,  of  Sci.  &  Tech.,  Univ.  of  Mich.,  Ann  Arbor,  Mich.,  1964. 

A  surface-wave  computer  program,  which  also  has  the  ability  to 
calculate  high  Rayleigh  modes  and  which  reads  out  velocity,  potential 
and  energy  information  as  a  function  of  depth,  has  been  used  to  cal-  ’ 
culate  the  characteristic  vibrations  for  several  geophysical  models 
of  the  Hempstead  well  site.  Some  very  interesting  features  of  wave¬ 
guide  transmission  have  been  observed.  The  presence  of  vertically 
radiating  modes  may  have  to  be  taken  into  account  under  certain  con¬ 
ditions;  the  task  of  computing  their  characteristic  features,  applicable 
to  the  borehole-noise  problem,  may  be  fairly  difficult. 
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VESIAC  13,858-J  VU 
AD  648  415 


KU&fcNlHAL,  F.,  Beam  Patterns,  Contract:  Agency  Document  Advanced 
Research  Projects  Agency,  Washington,  D.  C.,  1965.  ’ 

Th®  author  discusses  the  requirements  for  the  LASA  Skeletal 
Array  Beam  Pattern.  After  discussing  a  possible  goal  for  such  a 
pattern,  he  points  out  that  neither  the  present  LASA  skeletal  array 

Sal^However  that  116  haS  S‘Udied  Quite  meets  this 

t  «  prellmVnary  studie«  indicate  that  some  significant 

side  lobes  of  the  present  array  can  be  slightly  reduced  by  the  addi 
t.on  of  the  well-placed  subarrays.  For  any  future  arrays  an  array 
design  based  on  a  regular  polygon  possessing  an  odd  number  of 
sides  shows  promise.  Discussed  also  are  two  computer  programs 
written  in  an  approach  to  the  problem.  programs 


VESIAC  7698  VU 


This  report  has  to  do  with  UNESCO’s  seismological  research 
programs,  and  with  four  missions  sent  by  UNESCO  into  the  most 
i  f  m  ™enaced  earthquake  regions:  Southeast  Asia,  South  America 
ti  e  Mediterranean  Basin  and  the  Middle  East,  and  Central  Africa 
The  main  task  was  to  gather  and  analyze  information  on-  1)  present 
status  of  seismic  observation  networks  in  those  regions  with  regard 
to  heir  equipment,  personnel,  and  facilities;  2)  progress  achieved 
in  the  localization  of  zones  of  seismic  activity,  and  in  the  preparation 

3)  !!  SI!1Cl  y  r  r  selsmotecton>c  maps  on  a  national  or  regional  scale- 
)  xistence  of  regulations  for  construction  and  their  applications  to 
egions  of  seismic  activity;  and  4)  existing  facilities  for  the  training 
of  specialists  in  these  and  related  areas.  'raining 


VESIAC  9329  VU 


ROTHE  J.  P  "The  Mid-Indoatlantic  Seismic  Zone,"  Proc  Roy  Soc 

ggfe™'  222’  PP-  387-397’  1954’  Elated  rHunTsSfen. 

rnHiJ1'ldlStrlbU,‘°n  °f  earthquake  epicenters  in  the  Atlantic  and 
Indian  Oceans  is  discussed;  numerous  new  epicenters  are  listed-  it 
s  shown  that  the  line  of  epicenters  following  the  mid-Atlantic  Ridge 
is  continued  around  the  Cape  of  Good  Hope  and  joins  the  similar  line 
n  arking  the  central  ridge  of  the  Indian  Ocean.  It  seems,  therefore, 
that  these  two  ridges  are  related  structures.  ’ 


VESIAC  13,999  m  VU 


ROTHE,  J  P  E.  PETERSCHMITT.  Application  of  the  Ilaslach  Tables  to 
he_Ele,aionic  Calculation  of  European  Epicenters,~TTranslated  from 
Fiench  ,  Contract  SD-78,  Univ.  of  Mich.,  I.  S.  T..  Ann  Arbor,  Mich., 

This  paper  presents  a  series  of  travel-time  tables  for  Pg  Sg 
and  Pn  waves  called  the  Haslach  tables  (1948,  revised  1964)  as  well 
as  the  ’’extrapolated  Haslach  tables’’  for  Pn,  is  these  have  been  m  o! 
grammed  for  epicenter  location  by  electronic  calculation. 
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ROTHMAN,  R.  L.,  Studies  of  the  Effect  of  Depth  of  Focus  on  Seismic 

Pulses,  Suppl.  to  Semiannual  Hept.,  Contr.  No.  AF  i9(628)-238,  Penn. 
State  Univ.,  University  Park,  Pa.,  1964. 

VESIAC  8247  VU  To  develop  techniques  for  extracting  arrival  time  differences 

between  firs*  arrivals  from  a  shallow  disturbance  and  near-source 
surface  reflections,  (a  technique  vei-y  useful  in  determining  the  focal 
depth  of  a  seismic  disturbance  and  consequently  in  discriminating 
between  natural  earthquakes  and  man-made  explosions),  two-dimen¬ 
sional  model  studies  were  conducted.  The  construction  of  the  models 
is  described,  as  well  as  the  two  analytic  operations  performed  on 
the  records  obtained.  Theoretical  spike  seismograms  were  generated 
and  the  results  were  compared  with  the  model  data  results.  Results 
indicate  that,  for  epicenlral  distances  in  the  range  equivalent  to  150 
to  1000  km  in  the  earth,  focal  depths  up  to  12  km  dee))  can  be  deter¬ 
mined. 


ROZEBOOM,  R.  W.,  Theoretical  Estimation  and  Implementation  of  Sign, 4- 
to-Noise  Ratio  Improvement,  Special  Rept.  No.  2,  Advanced  Array 
Research,  Contract  VT/7701,  F33657-G8C-0867,  Texas  Inst.,  Ine., 
Dallas,  Texas,  1969 

VESIAC  19,395  VU  This  study  was  undertaken  lo  determine  if  signal-to-noise  im¬ 

provements  resulting  from  the  addition  of  sensors  to  existing  seismic- 
recording  arrays  could  be  theoretically  estimated.  A  general  process 
for  estimating  improvements  is  determined  and  presented,  as  well 
as  a  preliminary  study  of  the  feasibility  of  implementing  the  process. 
The  first  step  in  the  general  process  is  to  estimate  the  noise  field  at 
t he  existing  array  by  computing  measured-noise  crosspower  matrices 
at  each  frequency  used.  Next  a  theoretical-noise  crossjxnver  matrix 
which  approximates  the  measured-noise  crosspower  matrix  is  formed 
from  a  noise  model  compiled  for  each  frequency.  After  a  satisfactory 
noise  model  is  obtained,  the  locations  of  additional  sensors  are  deter¬ 
mined  by  positioning  them  to  minimize  the  new  array's  straight-sum 
response  to  the  major  noise  components.  The  new  array  is  then 
evaluated  by  computing  the  improvement  in  the  signal-to-noise  ratio 
obtained  after  the  new  sensors  are  added.  For  the  feasibility  study, 
a  13-sensor  station  having  a  relatively  simple  and  time-stationary 
noise  field  was  selected.  Obtainable  signal-to-noise  improvements 
were  estimated  when  sets  of  one,  two.  cr  three  sensors  were  added. 
Greatest  general  improvement  for  straight-sum  and  MCF  processing 
occurred  when  three  sensors  were  added  and  overall  dimensions  of 
the  existing  array  were  retained.  The  amount  of  signal-to-noise 
improvements  could  probably  be  increased  by  using  more  exact 
methods  or  improved  techniques. 


RUBB,  A.  M.,  .Tr.,  Seismograph  Calibrator  Phases  1  and  11.  Spec.  Rept. 
No.  20,  Project  VT/070,  Contract  AF  33(657 )-7  f47,  United  Electro- 
Dynamics,  Inc.,  Pasadena,  Calif.,  1964. 

VESIAC  10,044  VU  The  seismometer  calibrator  as  conceived  and  developed  under 

this  project  appears  to  be  a  useful  device  for  the  calibration  of  the 
.T-M  seismometer  subject  to  the  limitation  regarding  die  determina¬ 
tion  of  relative  frequency  response  rather  than  absolute  magnitude 
of  frequency  response.  The  step  response  current  can  be  accurate 


510 


WILLOW  RUN  LABORATORIES 


to  less  than  1  percent  with  as  much  as  20  percent  variation  in  cable 
characteristics  and  carrier  voltage  input,  and  can  be  set  for  each 
seismometer. 


RUBENSTEIN,  M.  A.,  J.  AEIN,  and  J.  BEARDWOOD,  Htgh  Frequency 
Signal  Content  in  Seismic  Events,  Contract:  Agency  Document, 
Advanced  Research  Projects  Agency,  Washington,  D.  C.,  1965. 

VESIAC  13,858-R  VU  Reported  are  the  efforts  of  the  Institute  for  Defense  Analyses  to 

AD  648  415  investigate  the  problem  of  high-frequency  content  of  signals  obtained 

at  teleseismic  distances.  Because  of  the  presence  of  high-frequency 
signals  associated  with  nuclear  events,  the  following  possibilities 
now  exist:  (1)  New  seismic  research  on  earthquakes  and  geologic 
events  at  teleseismic  distances;  (2)  For  LASA  the  potential  for  very 
fine  beams  with  good  side-lobe  characteristics  and  perhaps  smaller 
arrays;  (3)  Diagnostic  studies  comparing  the  spectral  distribution  of 
shots  and  earthquakes;  (4)  Seismic  concealment;  (5)  The  critical 
issue  of  cavity  decoupling  as  a  function  of  frequency. 


RUDNEV,  V.  M.,  "Arbitrary  Levels  in  Seismic  Prospecting  in  the  Azer- 
bajan,  SSR, "  Prikladnaya  Geofizika,  No.  20P,  pp.  46-59,  1958,  (Trans¬ 
lated  from  Russian),  Contract  SD-78, 

VESIAC  12,010  VU  The  author  presents  information  concerning  the  accuracy  of  seismic 

operations  and  especially  the  results  of  comparisons  of  data  of  seismic 
exploration  with  those  of  borings.  The  results  allow  him  to  apply  the 
concept  of  the  arbitrary  level  to  the  geological  conditions  of  the  Azer¬ 
baijan. 

RUDNEV,  V.  N.,  "Estimating  the  Acci  "acy  of  Hodngraphs  of  Reflected 

Waves  from  the  Scattering  of  Effective  Velocities,"  Akad.  Nauk,  Prik¬ 
ladnaya  Geofizika,  Vol.  5,  pp.  24-32,  1956,  (Translated  from  Russian). 
Contract  SD-78, 

VESIAC  10,194  VU  U  This  paper  describes  a  method  which  in  the  opinion  of  the  author 

can  be  employed  for  calculating  the  error  in  determining  the  arrival 
time  of  reflected  waves  from  the  internal  conversions  of  the  observa¬ 
tions.  The  value  of  the  error  is  obtained  by  a  comparison  of  the  entire 
set  of  hodographs  obtained  in  a  given  area.  The  result  of  the  appro¬ 
priate  calculations  is  essentially  similar  to  the  mean  square  error  of 
any  physical  measurement  calculated  from  the  deviation  from  the 
mean. 


RUGG,  A.  M.,  F.ffects  of  Thunderstorms  on  TFSO  Operations.  Special 
Rept.  No.  23,  Contract  VT/070,  AF  33(657)-'774*7.  United  Electro- 
Dynamics,  Inc.,  Pasadena,  Calif.,  1964. 

VESIAC  10,581  VU  This  report  describes:  (1)  the  storm  damage  to  operations  of 

the  TFSO  instrumentation  during  the  period  from  24  June  to  14 
September  1964,  at  the  Tonto  Forest  Seismological  Observatory. 

The  damage  is  fully  described,  and  it  is  tabulated  in  Figure  2; 

(2)  Location  of  lightening  strikes  is  described;  (3)  The  correlation 
between  Damage  and  Other  Parameters;  (4)  Storm  Damage  to  Facili¬ 
ties;  and  (5)  Comparison  of  1964  and  1963  Storm  Seasons. 
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VES1AC  10,661  VU 
AD  609  536 


mmr.  a  m  Jr..  F.xnerimental  Seismograph  Station,  Spec.  Rept.  18,  Proj¬ 
ect  VT/070,  CGStkHTXF  33(657)-7747,  OifW  ElectroDynamics,  Inc., 
Pasadena,  Calif.,  1964. 


This  is  a  Special  Report  on  the  Effect  of  Changing  Multiple  Array 
Processor  (MAP)  Output  Filter  Band  Width.  The  MAP  summation  at 
the  TFSO  is  particularly  affected  by  noise  in  the  frequencies  generated, 
by  wind,  thunder,  and  animals  or  personnel  near  a  seismometer  site. 

To  decrease  this  effect,  the  MAP  output  filter  was  changed  from  a 
bandwidth  of  5.0  -  0.75  cps  with  12  db  per  octave  slopes  to  a  bandwidth 
of  3.0  -  0.75  cps,  with  24  db  per  octave  slope  at  3  cps,  with  a  12  db  per 
octave  slope  at  0.75  cps.  Figure  1  of  the  report  shows  the  frequency 
response  curves  run  on  the  system  before  and  after  the  changes  in 
filter  settings  were  made.  How  frequency  response  was  obtained  is 
described.  Figs.  2  and  3  show  "before  and  after"  sequences  for  filter 
characteristics. 


RUGG,  A.  M.,  Jr.,  Seismological  Systems  Laboratory,  Semiannual  Rept., 
VT/070,  AF  33 (600)-42 i 59 ,  United  ElectroDynamics,  Inc.,  Pasadena, 
Calif.,  1961. 

VES1AC  10  646  VU  This  second  semi-annual  report  covers  the  period  from  January 

aj)  454  253  1  to  July  1,  1961,  and  replaces  the  monthly  report  due  on  June  20, 

1961.  This  report  briefly  reviews  the  status  of  the  project  through 
June  1  and  then  goes  into  greater  detail  for  the  month  of  June  concern¬ 
ing  land  acquisition  and  additional  noise  measurements.  The  objec¬ 
tives  of  the  project  are  given;  work  performed  during  the  first  six 
months  of  1961  is  outlined.  This  includes  site  selection,  preliminary 
design  of  the  Seismological  Systems  Laboratory,  data  processing, 
world-wide  communications  study.  A  list  of  documents  submitted  to 
AFTAC  concerning  Project  VT  070  is  supplied;  project  programs 
are  discussed. 


VESIAC  10,043  VU 


RUGG  A.  M.,  Jr.,  Simplex  Seismograph  Calibrator  Field  Test,  Phase  111, 
Special  Rept.  No.“22,  Project,  VT/070,  Contract  AF  33(6571-7747, 
United  ElectroDynamics,  Inc.,  Pasadena,  Calif.,  1964. 


With  the  advent  of  large  seismic  arrays  using  millions  of  feet  of 
cable,  the  need  for  a  technique  of  remote  calibration  of  seismometers 
using  the  signal  line  has  become  apparent.  This  need  could  be  met 
by  several  techniques  -  this  report  covers  a  brief  test  of  one  partic¬ 
ular  technique. 


VESIAC  10,565  VU 
AD  609  530 


jUGG  A.  M.,  Jr.,  Study  of  Automatic  Calibration  of  Sei smograph^Sys- 
te'ms,  TFSO  Spec.  Rept.  No.  17,  Project  ’VT/07d,  Contract  AF 
3376^7 )-7747  United  ElectroDynamics,  Inc.,  Pasadena,  Calif., 


1964. 

The  author  discusses  the  objectives  of  automatic  calibration,  de¬ 
scribes  an  "ultimate”  calibrating  system,  and  gives  recommendations. 
In  regard  to  recommendations,  lie  proposes  steps  which  will  be  advan¬ 
tageous  as  automation  is  approached  gradually.  Four  appendices  make 
up  the  major  part  of  this  document:  (a)  Appendix  A  is  a  list  of  the 
companies  to  whom  letters  of  inquiry  were  sent;  (b)  Appendix  B  con¬ 
cerns  "Tests  on  Boonshaft  and  Fuchs  Analyzers";  (c)  Appendix  C  is 
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Iti  AM*  A..  Sel»niie  Mrniifirailon  ai  Short  l)i*ianre*,  Cnnlrart  AF*AF06I(> 
ISM-{j,Tni»,  oOkcvada  Renn,  Nevada,  1 970* 
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»|*ttril  liniWKiri, 


A»  i*ni#«»Wi  of  thin  *rry  preliminary  rork,  nr  are  r*.»  n»m- 
p(U««  data  aimed  a<  separating  out  Him*  of  ejn-rtfir  source  ard 
Milha-itlr  ,  haractrrtrtic*.  “Than,  with  a  Mlrr  understanding  jf 
rtUlicmafiltM  let wren  various  wwrrr  parameters  (focal  depth  mrchan- 
j*m  *w  meumraMr  characteristic*  of  local  recording*.  we 
noj»  lo  f*r  able  lo  predict  observable  -dfecl*  al  greater  cpt  central 
distance*  for  small  magnitude  events. 


VJ^IAC  70,41(1  VU 


KVA*!r  t'  mNrrj  *? *"*.!*»»»««*  j»*ancr».  Sri.  He, a.. 

AP‘A(Xjlin!irBiniil*.  «l  Nrvada.ltenn.  "Nevada,  1970 


Coni  rad 


After  nuiy  yearn  of  working  with  data  from  a  few  locally- re- 
cording  oulslaltnt,  w-r  hare  now  almost  com]ilrtrd  Ihe  Installation 
of  a  statewide  selucac  lelemeiry  system,  and  tlitn  system  In  already 
Iwglnning  lo  provide  data  which  will  make  possible  very  detailed 
Modlen  of  earthquake*  and  explosion*  In  Ihe  Nevada  region,  Based 
on  analyst*  completed  only  a  month  a/o,  we  are  finding  significant 
difference*  between  local  recordings  i  f  small  earihquaken  and  mine 
hlanta  —  in  the  relative  generation  of  different  neinmte  waves,  am¬ 
pin  urie  ration,  and  peak  spectral  frequent  es. 


VHRAC  16.04G  VU 
ADG47  4  H 


ItVALl.,  A  ,  Study  of  Seismicity,  Mechanics  of  Faulting  and  Crustal  Struc¬ 
ture  wllhm  the  lusin  ancl  Range  and  Adjoining  Provinces,  with  Em-~ 
phanjn  on  Seismic  IrdHrmat  lonTroviaedl^NucTear  Explosions  — 
h  imTTScT.  Tle,MT7r<^raa'TFr7iT,05R  (J47^ri'niv.  <Tn?ev^^ 

Nev.,  1967. 


Reno, 


This  report  cavers  the  accomplishments  of  the  seistnological 
research  program  at  tiie  Univeisity  of  Nevada,  for  the  period  t  May 
19G4  to  30  April  19GG.  Sections  of  the  report  treat  (1 )  the  establish¬ 
ment  of  new  scismographlc  stations  in  the  Nevada  area:  (2)  develop¬ 
ment  of  new  field  Instruments  for  studies  of  small  and  micro-earth¬ 
quakes;  (3)  publication  of  a  Nevada  earthquake  catalog  and  epicenter 
map  for  the  |>eriod  1852-1961;  (4)  automation  of  routine  seismological 
analysis,  {51  focal  depth  studies;  (ft)  ctudy  of  the  structure  of  Kilauea 
Volcano,  Hawaii;  (7)  seismicity  studies:  and  (8)  microearthquake 
studies. 


VKSIAC  19,910  VU 
Al)  G93  329 


IlYGl.,  E..  II.  BUNGUM.  and  I..  BRULAND.  Spcciral  Analysis  and  St n t i s - 
tic  a  lUropertles  of  Microsol  sms  at  NORSAr.  Sci.  Interi  m  Wpt7.  lUmt . 
No.  T,  Contract  hi}  1O52-68C-O019,  Untv.  of  Bergen.  Bergen,  Norway 
I9G9 


Below  0.7  cps  tiie  seismic  noise  recorded  by  the  short  period 
seismometers  at  NORSAR  (Norwegian  Seismic  Array)  is  generally 
dominated  by  sources  in  the  Atlantic  and  on  Ihe  Norwegian  coast. 
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VESIAC  7709  VU 
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When  »tr«xi£  lour  prenMire  area*  are  observed  i  uiMdr  the 
the  nolae  ha*  a  dominating  direction  of  propagation  from  the  low,  ami 
a  velocity  generally  In  tlte  range  3-4  km  nee. 

Emm  the  distribution  of  the  sample  variances  tt  ts  assumed  that 
the  noise  is  stationary  within  half  hour  Intervals  used  tn  the  noise 
analysis.  The  noise  predictability  lias  a  maximum  during  periods 
with  high  mtcroselsmlc  activity. 


RYKOV,  (5.  V.,  "An  Experimental  Investigation  of  Stress  Waves  Produced 
liy  an  Explosion  In  Sandy  Soli."  /.h.  Prikladnaya  Moldi.  1  Tekh.  El/... 
No.  1,  pp.  8S-89.  1964,  (Translated  from  Russian),  CJinIracrBD-'Tfl. 

Explosion  waves  were  studied  experl  mentally  In  sandy  soils  by 
Lyakhov,  Pnkmvskil,  and  Tsvetkov,  In  whtch  the  radial  component  of 
the  stress  field  and  the  velocity  field  were  studied  in  disturbed  soil. 
The  basic  relationships  characterizing  the  mathematics)  model  of 
soft  soil  were  formulated,  and  methods  for  their  experimental  verifi¬ 
cation  were  proposed.  Such  tests  were  |>erfornicd  and  some  of  their 
results  were  putillshed.  Additional  quantitative  data  obtained  by  the 
analysis  of  the  results  of  these  and  r  wor  tests  are  described  In 
this  article. 


C/ullTAY,  A.,  Digital  Recording  and  Analysis  of  Seismic  Data.  Protect 
ONOME,  Contract  No.  VT'O77,"AE  33(600)-41fl40.  Texas  Inst  ,  Inc., 
Dallas,  Texas,  1962. 

The  nuclear  explosion,  detonated  on  Dec.  10,  1961,  was  recorded 
at  two  portable  seismograph  stations  which  TI  set  up  at  distances  of 
230  and  425  km  In  a  northeasterly  direction  from  ground  zero.  Linear 
arrays  of  vertical,  low-frequency,  refraction-type  seismometers  and 
three-component  Bentoff  stations,  with  magnetic  tape  digital  recording 
Instrumentation,  were  utilized  at  each  of  the  sites.  Nearly  all  recorded 
data  were  clipped.  Every  effort  lisely  to  yield  results  was  made  to 
salvage  Information  from  the  collected  data. 


SABITAY,  A.,  Phase  H,  Wichita  Mountains  Seismological  Observatory, 
Final  Rept.  Part  2,  Contr.  No!  VT/077,  AF  33(657)-1233l,  Texas- 
Inst.,  Inc.,  Dallas,  Texas,  1963. 

The  four  sections  of  this  report  deal  with  the  investigations  of 
seismic  signals  and  noise  at  WMSO,  Fort  Sill,  Oklahoma.  Section  I 
is  a  compilation  of  information  from  the  Johnson-Matheson  seismom¬ 
eter  array,  including  a  large  library  of  natural  and  man-made  signals, 
ambient  noise,  and  station  calibration  signals.  Section  II  presents 
the  mathematics  of  computer  programs  used  to  analyze  data,  and 
the  synthesis  and  analysis  of  the  multi-channel  filter  system  for  the 
array.  Section  III  gives  the  results  of  a  study  of  three-ten-channel 
samples  of  ambient  seismic  noise  recorded.  Section  IV  details  the 
synthesis  and  evaluation  of  a  ten-channel  filter  system  designed  on 
the  basis  of  measured  noise  statistics  and  a  theoretical  signal  model. 


SABITAY,  A.,  Seismometer  Array  Data  Processing  and  Presentation 
System,  Final  Rept.,  Contr.  No.  VT/077,  AF  33(657 )- 1233 1 ,  Texas 
Inst.,  Inc.,  Dallas,  Texas,  1964. 
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VESLAC  15,171  VU 


VESIAC  15,900  VU 
AD  645  151 
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Theory  and  equipment  were  developed  for  extraclinft  low-level 
P  wave  signals  from  ambient  seismic  noise  on  llie  basis  (4  the 
difference  in  spatial  correlation  at  all  Mica  between  atonal  and  noise. 
Signal -to-noise  ratio  improvements  of  20-25  db  over  a  tingle  tela- 
mometer  were  attained  wliile  preterving  tlgnal  waveform  on  a 
tmall  (lent  than  4  knt)  19-elentent  array.  This  In  two  to  four  Ilmen 
the  square  root  of  tlte  number  of  neinmometern  (12.8  db)  which  in 
generally  accepted  ax  the  limit  of  improvement  afforded  by  simple 
mimmnlion.  A  practical  on-line  precentor  wan  const ructed  and 
nucccKtfully  demons! rated  in  field  Implementation  of  multi-channel 
processing.  Array  stations  for  a  surveillance  network  were  shown 
to  be  improved  in  P  wave  detection  capability  try  incorporating  multi¬ 
channel  filtering. 


SAB1TAY,  A.,  and  T.  HARLEY,  Introduction  to  the  Interpretation  of  Mul- 
Hplc  Array  Processor  JHwittljr  Pplj,  lp»cl*1  Pk#nf1  -  Hm*  fit, 
Project  Vt/077,  Confriri  S,>'  33IK5*  I  ■  12531,  True  lulr.r  imr, 
Dallas,  Texas,  1963. 

The  authors  compare  old  and  new  real-time  data  processing 
methods  by  means  of  field  recordings  and  simplified,  frequency  (f) 
wave  number  (k)  graphs.  A  composite  set  of  graphs  is  presented 
which  summarize  MAP  "filtering"  facilities.  These  illustrate  pass 
and  attenuation  regions  in  f  -  k  and  f  -  v  (velocity)  co-ordinates  using 
an  assumed  model  of  signal  and  organized  noise  for  one  direction. 

The  suppression  of  organized  noise  is  shown  to  be  increasingly  effec¬ 
tive  from  straight  summation  to  beam  steering  to  Ideal  Isotropic 
Processing.  The  most  processed  trace  (Ideal  Isotropic  Processing) 
can  Increase  the  S;N  of  P  wave  arrivals  by  an  average  factor  of 
three  compared  to  a  filtered  single  seismometer.  As  an  interpreta- 
tlonal  aid,  the  MAP  system  contributes  in  nine  ways  described  here. 


SAITO,  M.,  Excitation  of  Free  Oscillations  and  Surface  Waves  by  a  Point 
Source  In  a  Vertically  Heterogeneous  Earth  (THESIS),  Contracts: 

AF  49(638)- 1632,  and  AF  49(638)- 1763,  Mass.  Inst,  of  Tech.,  Cam¬ 
bridge,  Mass.,  1966. 

Radiation  patterns  of  surface  waves  and  free  oscillations  for 
vertically  heterogeneous  elastic  media  are  derived  for  arbitrary 
sources  using  variational  equations.  The  results  are  expressed  in 
terms  of  normal  mode  solutions  and  source  functions,  and  show  that 
additional  calculations  other  than  normal  mode  solutions  are  unneces¬ 
sary  to  construct  radiation  patterns.  Source  functions  for  a  single 
force,  a  single  couple,  and  double  couple  without  torque,  all  in  arbi¬ 
trary  directions,  are  derived. 


SAN  CALIXTO  OBSERVATORY  (STAFF),  Installation  of  the  Penas  Acous¬ 
tic  Array,  Final  Report,  Contract  AF-AFOSR-li77-66,  San  Calixto 
Observatory,  La  Paz,  Bolivia,  1967. 

This  report  describes  the  Peiias  acoustic  array  and  gives  exam¬ 
ples  of  data  recorded  at  the  station.  The  use  of  an  automatic  corre¬ 
lator  to  facilitate  the  analysis  of  records  and  the  identification  of 
events  is  also  discussed. 
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SANDERS,  4  S.,  It  C  SNEED,  S  It.  ItAY,  and  L.  It  MAYER,  Aprr; 

lure  Seismic  Array  Surficl*!  Information  Eastern  Montana,  icch  Rrpt 
No"W  Tr,  TonJract  VT74WT.  AY'3J{857FTinS,TSTfayne  Industrie*. 
Inc,,  Ccotrch  Div,,  Garland,  Twtaa,  1966 


A  Urge  array  of  525  nhallow-hol*  seismometer*,  kno».»  an  the 
It-  nc  Aperture  Seismic  Array  (LASA)  wan  emplaced  on  the  plalnn  of 
Mntera  Montana  Extensive  field  work,  consisting  of  nite  nelectton, 
leaning  and  surveying,  were  required  to  provide  the  land  and  locations 
for  logical  nyntem  lr*t filiation.  Thin  report  formn  a  grouping  of  land 
data  gathered  during  a  12*month  period  ranging  from  the  Initial  re- 
glonal  field  in»«ntlgatlon  to  the  nett  lenient  of  landowner  grievance* 
after  the  array  wis  put  Into  operation.  Also  discussed  are  selection 
of  subarray  locations,  land  acquisition  using  natural. on  perm  illng  t»y 
professional  agents,  positioning  the  Individual  shallow  holes,  and 
grievance  settlements  including  a  land  restoration  program. 


SAND1A  LABORATORIES  (STAFF).  Design  Study  for  Ocean  -  Dolton.  Seismic 
System,  Contract  ARPA  Order  No.  6117  SandlsTTab.,  Albuquerque,  New 
MSxTco,  1967, 

This  report  presents  the  results  of  a  design  Bludy  for  constructing 
an  ocean  bottom  seismograph  system  together  with  recommendations 
and  alternatives  suggested  by  the  Sandla  Corporation  working  group. 


SANDIA  LABORATORIES  (STAFF),  Unattended  Seismologtcal  Obse rvatory 
(Development  Report),  Report  No.  SC-M-69-403,  Contract  ARP/P 
Order  No  611,  Sandia  Laboratories,  Albuquerque,  N.  M„  1969. 

Unattended  Scismological  Observatories  were  designed  by  Sandia 
Laboratories  under  ARPA  Order  No.  611  covering  work  sponsored  by 
the  Advanced  Research  Projects  Agency  (ARPA)  under  Project  VELA- 
UNIFORM.  Sandia  Laboratories  was  Instructed  to  design,  construct, 
Install,  and  evaluate  three  seismologtcal  observatories  to  operate 
unattended  for  periods  up  to  120  days.  The  stations  wjre  Installed 
near  Fairbanks,  Alaska,  at  the  Uinta  Basin  Seismic  Observatory,  near 
Vernal,  Utah,  and  on  Sandia  Base,  Albuquerque,  New  Mexico.  Design 
of  the  USO,  Installation  procedures,  and  a  preliminary  approach  for 
tamperproofing  the  system  are  presented. 


SANDIA  LABORATORIES  (STAFF),  Unattended  Seismological  Observatory, 
Final  Evaluation  Report,  Rept.  No.  SC-M-68-60,  Contract  ARPA  Order 
No.  611,  Sandia  Lab.,  Albuquerque,  N.  M.,  1968. 

Unattended  Seismological  Observatories  were  designed  by  Sandia 
Corporation.  Sandia  Corporation  was  Instructed  to  design,  construct, 
install  and  evaluate  three  seismological  observatories  to  operate  un¬ 
attended  for  periods  up  to  120  days.  The  stations  were  installed  near 
Fairbanks,  Alaska,  at  the  Uinta  Basin  Seismic  Observatory  near  Ver¬ 
nal,  Utah,  and  on  Sandia  Base,  Albuquerque,  New  Mexico.  Results  of 
the  system  evaluation,  reliability  study  results,  and  recommendations 
for  subsystem  improvements  to  meet  the  objectives  of  an  operational 
UFO  are  presented. 
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SANFORD,  A.  It.,  A.  (5.  CAItAl'KTIAN.  and  1..  T.  IONG.  Train  (derated 
Mtcrowlamfial  Socorro,  New  Mexico.  Conlrart  AK- ATOSR-1E58-CT, 
New  Mexico  Inal.  of  Mining  k  Yccli.,T>ocorro,  N  M.,  I960, 

Train*  moving  through  the  Itlo  Grande  Valley  at  Socorro  gener¬ 
ate  short -period  mirroMelsm*  far  stronger  than  nolne  produced  by 
any  other  cultural  or  natural  aourcc.  Power  spectra  at  five  differ¬ 
ent  location*  Indicate  that  the  train  noi*e  I*  confined  to  a  narrow 
band  :>f  frequent le*  (le»*  than  3  cpa).  In  general,  the  frequency  lim¬ 
it*  and  peak*  of  the  power  apccira  »hift  to  lower  value*  with  an  in¬ 
crease  in  distance  from  the  source.  I*caks  In  power  spectra,  which 
range  from  1.80  to  4175  cps,  do  not  correlate  with  known  mechanical 
Interactions  of  the  train  with  the  track.  Also,  particle  motions  for 
randomly  selected  samples  of  train  noise  are  described,  as  well  as 
phase  velocity  measurements  at  a  distance  of  about  17,000  feet. 


SANTO,  T.,  Lateral  Variation  of  Rayleigh  Wave  Dispersion  Character, 
Appendix  IT  to  24  th  Monthly  Progress  Report,  AF  <51(052)  702,  Seis. 
Inst.,  University  of  Uppsala,  Uppsala,  Sweden.  1965. 

Eurasia  has  been  divided  Into  a  number  of  regions  according  to 
the  group  velocity  dispersion  of  Rayleigh  waves.  The  area  around 
Novaya  Zemlyr,  the  Baltic  Sea,  the  Black  and  the  Caspian  Seas  have 
dispersions  corresponding  to  'he  "high  mountainous"  type,  which 
could  be  explained  by  thick  sedimentary  layers,  extremely  low  veloc¬ 
ities  arc  found  for  the  Tibet  plateau,  less  than  normal  continental 
structure  is  found  for  eastern  Siberia. 


SARMAH,  S.  K.,  Attenuation  of  Compressional  Waves  in  the  Earth’s  Man¬ 
tle,  Contract  AF  49(638)- 1403,  Oregon  State  Univ/rCorvallis  Ore” — 
1567 

Accurate  determination  of  the  apparent  value  of  the  dissipation 
parameter  Q  requires  a  thorough  knowledge  of  the  (1)  displacement 
pulse  used  for  sou-ce  amplitude.  (2)  propagation  path,  and  (3)  pulse 
recorded  at  teleseismic  distance.  None  of  these  were  thoroughly 
known  in  this  study.  In  case  (1)  the  displacement  pulses  were  not 
simple,  and  comparisons  were  made  between  the  observed  displace¬ 
ment  pulse  amplitudes  used  as  source  amplitudes  and  the  theoretical 
source  amplitudes  for  Gnome,  Shoal,  and  Haymaker  nuclear  explosions. 

In  case  (2),  it  was  travel  time  and  not  the  path  length  of  propaga¬ 
tion  that  was  directly  involved  in  computation,  and  the  Q  values  were 
insensitive  to  small  errors  in  the  travel  time.  In  case  (3),  since  the 
true  pulse  length  was  not  known  at  teleseismic  distances,  computations 
were  made  with  the  first  cycle,  and  the  first  one  and  one  half  cycles 
of  the  recorded  first  P  arrival  and  the  direct  wave  where  possible. 


SATO,  R.,  "Reflection  and  Transmission  of  Elastic  Waves  on  a  Discontinuity 
with  an  Intervenient  Transient  Layer,"  Zisin,  Ser.  II.,  No.  10.  pp.  141- 
153,  1957,  (Translated  from  Japanese),  Contract  SD-78. 

In  this  paper,  the  present  writer  has  investigated  refiection  and 
transmission  of  elastic  waves  at  "discontinuity"  for  the  incidence 
of  SH-waves  with  various  glancing  angles,  supposing  that  there  is  an 
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intervenient  layer  of  thickinnfl  II  between  Iwo  different  media.  In  the 
intervenient  layer,  both  density  and  rigidity  vary  continuously  but 
steeply  from  the  corresponding  values  of  the  upper  medium  to  those 
of  the  lower  one.  He  has  found  that  the  reflected  wave  is  considerably 
affected  by  the  existence  of  the  Intervenient  layer  if  the  wave-length 
of  incident  wave  is  very  small  compared  with  the  thickness  of  the 
layer,  but  the  transmitted  wave  is  not  affected  very  much. 


SATO,  R.,  and  A.  F.  ESPINOSA,  Dissipation  Factor  of  the  nTg  for  a 
Homogeneous-Mantle  Earth  with  a  Soft-Solid  or  a  Viscous-Liquid 
tore,  Contract  Af-AFOSR-887-65.  Lamont  Gcol.  Observ.,  Columbia 
Oniv.,  Palisades,  N.  Y.,  1966. 

VESIAC  14,170  VU  The  fundamental  mode  of  the  torsional  free  oscillations  of  an 

earth  model  witli  a  soft-solid  core  or  a  viscous-liquid  core  is  inves¬ 
tigated.  The  authors,  taking  dissipation  in  the  mantle  into  account, 
derive  a  relationship  between  the  mantle  dissipation  factor  Q,  deter¬ 
mined  from  the  fundamental  mode  of  the  torsional  free  oscillations, 
and  the  mean  specific  dissipation  factor  in  the  mantle,  and  the  mean 
specific  dissipation  in  the  soft-solid  core,  or  the  viscosity  in  the 
viscous-liquid  core.  The  specific  dissipation  factor  Q  is  estimated  to 
he  about  220. 


SAVAGE,  J.  C.,  The  Implications  of  Radial  Propagation  of  Rupture,  Rept. 
No.  7885- 1-X,  Contract  DA  49-083  QSA-3l37,  SD-78,  Unlv.  of  Mich., 
Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1967. 

VESIAC  15,915-U  VU  The  author  discusses  several  Implications  of  the  fact  that  slip 

in  faulting  begins  at  a  point  and,  initially  at  least,  propagates  radially 
outward  on  the  fault  plane  from  this  point.  For  small  earthquakes, 
this  suggests  that  the  radiated  energy  depends  upon  the  cube  of  the 
fault  length,  and,  therefore,  a  dependence  upon  the  length  cubed  need 
not  imply  a  volume  source.  The  radial  propagation  of  rupture  favors 
radiation  along  the  fault  plane,  thus  distinguishing  the  fault  plane 
from  the  auxiliary  plane  in  first-motion  studies.  Finally,  for  small 
earthquakes,  he  shows  that  the  stopping  phase  is  likely  to  be  mucii 
larger  than  the  initial  motion. 


SAVARENSKII,  E.  F.,  "A  Decade  of  Operations  at  the  Moscow  Central 
Seismic  Station"  Trudy  Seysmol.  Inst.,  No.  127,  pp.  71-79,  1948, 
(Translated  from  Russian),  Contract  SD-78. 

VESIAC  12,555  VU  The  constructioi  and  the  development  of  the  Moscow  Central 

Seismic  Station  is  described.  The  station  was  organized  in  connection 
with  the  transfer  of  the  Academy  of  Sciences  from  Leningrad  to  Mos¬ 
cow.  During  tlie  past  decade,  the  station  has  recorded  over  2000 
earthquakes  o'iginatiug  in  various  parts  of  the  world.  At  the  present 
time,  the  station  is  preparing  an  apparatus  for  obtaining  the  exit 
angle  of  the  seismic  wave  front  in  order  to  continue  the  work  begun 
by  Academician  B.  B.  Golitsyn. 

SAVARENSKII,  E.  F.,  "The  Structure  of  the  Earth's  Mantle  According  to 
Seismic  Data,"  Trudy  Geogiz.  Inst.,  Akad,  Nauk,  SSSR,  No.  36,  pp. 
15-24,  Undated,  (Translated  from  Russian),  Contract  DA-49-083  OSA- 
3137. 
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VESIAC  16  344  VII  The  results  of  a  review  of  conclusions  about  the  structure  of  the 

earth's  mantle  arc  presented.  The  Inadequacy  of  conccpis  of  boundaries 
of  a  second  kind  is  demonstrated.  The  possibility  of  the  existence 
of  transitional  layers  is  examined. 

SAX,  It.  L.,  Desisti,  Tmhand  Evaluation  of  Pre-set  llandttass  Kilters, 
Scientific  Tfei"-'.  MJT1E:  TTCTCoSTract  "VT7GT02,  tWtXTW-C-Tm, 
Tcledync  lndust,.  Ira-  ,  Earth  Sci.  Dlv.,  Alexandria,  Va.,  19(>7. 

VF.SIAC  15,906  VII  Using  a  known  signal  added  to  Gaussian  noise,  the  performance 

of  several  bandpass  filters  is  evaluated.  The  results  arc  about  the 
same  as  previous  exercises  carried  out  on  a  real  data.  The  gain  in 
threshold  for  reliable  detection  and  gain  in  SNR  is  approximately 
8*9  db  for  a  bandpass  filter  which  suppresses  both  the  .2  cops  and 
2  cps  peaks  but  considerably  less  if  a  strong  2  cps  peak  is  not  sup¬ 
pressed. 


SAX,  R.  L.,  Energy  Partitioning  in  Rayleigh  N'tse,  Rept.  No.  4410-53-X, 
Contract  SD-78  (ARPA),  Inst,  of  &l.  &  Tech.,  Univ.  of  Mich.,  Ann 
Arbor,  Mich.,  1964. 

Seismic  noise  attenuation  as  a  function  of  depth  is  computed  as¬ 
suming  all  of  the  noise  consists  of  surface  wave  modes.  Thermal 
equilibrium  is  assumed  so  that  the  total  energy  driving  each  mode  is 
equal.  A  method  is  introduced  to  estimate  the  relative  coupling  of 
the  surface  wave  modes.  Predictions  show  good  agreement  with  ob¬ 
servations  of  the  attenuation  with  depth  in  wells  in  Texas;  Eniwetok 
Atoll  and  Florida. 


SAX,  R.  L.,  Estimation  of  P-Waves  using  Vertical  and  Small  Aperture 
Horizontal  Arrays,  Rept.  No.  257,  Contract  VT'O706,  F33657-70C- 
0941,  Teledyne-Geotech,  Alexandria,  Va.,  1970 

VESIAC  20,451  VU  This  report  covers  the  scientific  work  being  done  under  Contract 

F33657-70-C-0941. 


SAX,  R.  L.,  Feasibility  of  Linear  Polarization  Measurements  for  Detecting 
and  Measuring  Seismic  Body  Waves,  Sci.  Rept.  No.  163,  Contract  VT/ 
6702,  AF  33(657)- 15^19,  Teledyne  Industries,  Inc.,  Earth  Sciences 
Div.,  Alexandria,  Va.,  1966. 

The  application  of  P-polarization  measurements  at  teleseismic 
distances  is  evaluated  with  data  synthesized  by  adding  an  observed 
teleseismic  event  to  ambient  seismic  noise.  Since  the  input  SNR  is 
controlled,  signal  distortion  and  the  detection  threshold  of  weak  sig¬ 
nals,  as  well  as  gains  of  strong  signals,  are  evaluated  from  amplitude 
measurements.  No  increase  in  detectability  is  expected  at  teleseismic 
distances.  Theoretical  analysis  of  expected  gain  confirms  the  ex¬ 
pected  losses  in  P  detection  at  epicentral  distances  greater  than  40° 
but  indicates  substantial  gains  at  lesser  epicentral  distances.  Later 
phases  should  be  more  detectable  in  the  teleseismic  range  using 
polarization  measurements. 


VESIAC  14,971  VU 
AD  489  618 


VESIAC  8884-C  VU 
AD  452  596 
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VKSIAC  17.139  VU 


VES1AC  16,750  VU 


VESIAC  8857  VU 


VESIAC  15,911  VU 
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SAX,  It.  L.,  Frequency -Wave  Number  Analysis  «'  Signal*  and  Noise  He- 
corded  al  thelfHO  Vertical  Array,  "Rept  ^N>  ?5l7C«mtraci  VT’67752 , 

V  ^MfT-6T-T-T3T3,  ART'A 'Order  No.  624,  Teledyne,  Ine  ,  Alexandria, 
Va.,  1967. 

Thin  reixirt  discus:  es  measurements  taken  of  the  FIJI  earthquake 
recorded  on  30  December  1966,  on  a  vertical -component  vertical  array 
Analyst)  was  done  by  means  of  a  frequency-wave  number  |*iwer  spec  • 
trunt.  Signal  velocity  and  energy  conversion  at  high  frequencies  were 
discussed. 


SAX.  It.  L.,  Frequency- Wavenumber  Analysis  of  Signals  and  Noise  Re¬ 
corded  aTTHeVomcal  Array  at  Apache,  Oklahoma,  Contract  VTU702, 
F  33657-67C- 1313,  TclcHyne  Tndust.,  IncT,  Karth  ’Sc I.  Div.,  Alexandria, 
Va.,  1967. 

The  seismic  data  analyzed  Include  an  Aleutian  earthquake,  several 
samples  of  ambient  noise  along  with  the  noise  occurlng  before  the 
event,  and  a  25  second  sample  of  coda  following  the  signal.  A  pre¬ 
liminary  interpretation  of  the  noise  and  signals  strongly  suggests  the 
inijiortance  of  energy  conversions  possibly  due  to  the  complex  geology 
at  APOK.  The  results  indicated  a  predominance  of  obliquely  incident 
up-going  waves  at  all  frequencies.  Further,  the  signals  and  coda 
similarly  displayed  anomalous  down -going  pulses  attenuated  by  al>oul 
6  db  with  respect  to  the  up-going  pulse.  Also,  the  down-going  pulse 
contains  lower  frequencies  than  the  up-going  pulse  and  has  a  much 
lower  apparent  vertical  velocity.  The  results  obtaired  by  mirror 
imaging  the  vertical  array  indicated  that  a  loss  of  about  3  db  would 
be  encountered  in  using  a  conventional  signal  model  at  this  site. 


SAX,  R.  L.,  General  Solutions  of  the  Wave  Equation  in  Spherical  Coordi- 
nates  for  a  Special  Class  of  Elastic  Isotropic  Inhomogeneous  Medium, 
Contr.  No,  VT^I^,  AF  33(657)- 12447,  United  ElectroDynamlcs] 

Inc.,  Pasadena,  Calif.,  1964. 

The  elastic  parameters  in  each  shell  of  a  layered  elastic  sphere 
are  represented  as  continuously  variable  quantities.  An  approximate 
equation  is  derived  for  each  isotropic  inhomogeneous  layer  for  which 
each  elastic  parameter  varies  with  radial  distance  from  the  center 
of  the  sphere  raised  to  any  arbitrary  power.  General  eigenfunction 
solutions  are  obtained  which  are  only  slightly  more  complicated  than 
the  solutions  for  the  homogeneous  shell.  The  order  of  magnitude 
of  the  maximum  error  in  the  equation  can  be  evaluated  for  each  in¬ 
homogeneous  shell.  A  special  kind  of  inhomogeneous  medium  is 
analyzed  which  results  in  an  exponential  eigenfunction  solution  for 
the  radial  part  of  the  wave  potential. 


SAX,  R.  L.,  Noise  Analysis  of  Single  Channel  Deghosting  Filters,  Scien¬ 
tific  Rept.,  SDL  No.  178,  Contract  VT  6702,  F33657-67-C-1313, 
Teledyne  Indust.,  Inc.,  Earth  Sci.  Div.,  Alexandria,  Va.,  1967. 

Arrays  of  performance  values  showing  the  change  in  additive 
noise  variance  due  to  single  channel  deghosting  indicate  significant 
sensitivity  to  both  the  deghosting  method  and  band  pass  filtering. 

Only  part  of  the  echo  can  be  removed  feasibly,  for  example,  with  less 
than  one  db  increase  in  the  noise,  by  the  single  channel  deghosting 
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filter.  T»*e  maximum  fraction  of  the  echo  wh  ?h  can  lie  removed 
varleit  greatly  with  the  echo  lime,  especially  if  the  noise  was  band 
pass  filtered. 


VESIAC  17,995  VU 
AD  823  93a 


SAX,  It  L„  Response  of  Several  Vertical  Array  I'mrr.u.r.  «-i  n^i 
No.  212,jContracJ  VTfm,  TSm^C^r^MZ'.  to.,  ft 
andrla,  Va.,  1988. 


Several  of  the  si  tuples  vertical  array  processors  were  evaluated 
by  mean*  of  fro;ucncy-wavcnumbcr  spectral  analysis.  The  proccssoi  s 
analyzed  were  beamed  *um,  multichannel  deghost,  and  the  fan  filter. 
Adequate  response*  were  obtained  in  the  specified  signal  pass-band 
for  all  of  the  processors. 


VESIAC  10,740  VU 
AD  819  940 


SAX.  R.  L.,  Stability  of  Pr 


■_ - •  -  - . *  -•  -  •‘oquenev- Wavenumber  Noise  Snectra  at  UltO 

Rci»».  No.TJDL- 197 ,  Comracl  vT  ;6702,  K3K57-757-T-Trr31  TFIedyne 
Industr.,  Inc.,  Earth  Scl.  Dlv.,  Alexandria,  Va.,  19(7. 


Seven  four-minute  samples  of  the  ambient  noise  *erc  subjected 
to  frequency-wavcnuniixrr  (F-K)  spectral  analysis  In  order  to  ob¬ 
serve  the  range  and  character  of  variations  in  the  F-A  power  spec¬ 
trum.  The  observations  arc  derived  from  the  same  normal  popula- 
lion.  The  apparent  variation  In  the  underlying  noise  statistics  or 
processes  do  not  suggest  gradual  diurnal  variations  in  the  noire 
power,  but  large  and  apparently  random  interday  fluctuations. 


VEST  AC  10,081  VU 
AD  814  089 


SAX,  R.  L.,  Synthesis  of  Additive  Ambient  Seismic  Noise  with  a  Gau«*ian 
^oy  Model,  ScT  Kept.,  T»ro]ecn7T7b7527C;ontract  >  33671 
13U,  Teledyne  Inc.,  Earth  Scl.  Dlv.,  Alexandria.  Va.,  1967. 

The  ambient  seismic  noise  is  modeled  by  a  single  Gaussian  popu¬ 
lation  from  which  independent  realizations  or  slates  arc  taken  as  in¬ 
put  to  tuned  filters  with  spectral  peaks  matched  to  those  observed  in 
noise  samples,  for  example  at  .2  cps  and  2.  cps.  For  each  spectral 
noise  peak,  the  realization  on  channel  1  *  1  is  equal  to  a  constant 
times  the  realization  on  channel  i  plus  another  constant  times  a  new 
realization  on  channel  t  ♦  1.  The  constants  defining  the  Markov- 
process  can  be  used  to  theoretically  derive  the  associated  powrr 
spectral  matrix  of  the  noise  model. 


VESIAC  18,523  VU 


SAX,  R.  L.,  Vertical  Array  Frequency-Wavenumber  (V-F-K)  Spectra  of 
Synthesized  Rayleigh  WavTahd  P-Wave  Noise.  Scl.  Rcpt..  Reiit.Uo 
im,  Contract  VT  bf7U2,  F33657-68C-097STT?ledyno  lndust.,  Tnc. 
Alexandria,  Va.,  1968 


Vertical  array  frequency-wavenumber  analysis  of  seismic  data 
is  an  extension  of  the  concept  of  power  spectral  analysis  to  the  space 
variation  of  (he  seismic  field  observed  along  an  array  of  seismometers 
displaced  vertically  below  the  surface.  The  resulting  power  as  a 
function  of  frequency  and  wave  number  represents  an  anaivsis  of  the 
sampled  seismic  field  in  terms  of  plane  waves. 
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VKMAC  8444  VU 
AD446  222 


VKSIAC  7068  VU 


VKSIAC  IS, 166  VU 
AD  803  759 


VKSIAC  10.158  VU 
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SAX  II,  U  ami  It.  A.  IIAKTKIIIIKIIGKH,  Seismic  N«  i»r  Allrnuaiinn  In 
Cnc<m~.|irt*ird  ktairrtal.  Contract  NormO*'  AT33fe!;7Vl244?. 
IViilrx]  Flrct  mT>y  rumics  Inf.,  Pasadena.  Call!..  1964 

The  amplitude  of  seismic  noise  in  ihr  rani-  *  crurt  depend* 
upon  rtf  pH.  frequency  anrt  ihr  elastic  properties  of  the  nicks  rnron* 
solldaltd  layers  such  as  alluvium  anrt  weathered  havers,  al  shallow 
«lr|<h#  (Ivan  *han  0.6  km  I,  may  have  a  significant  effect  on  mdse 
attenuation  in  Ihr  Irrquency  range  of  I  >10  ep*.  This  effect  lakr  thr 
loro*  (4  rapid  allrnuaiinn  id  noise  energy  »MH  drjsh,  Seismic  noise 
In  dr scribed  by  an  admixture  of  normal  mode*.  Kor  a  glvro  mdse 
energy,  Ihr  combination  ol  modes  depend*  primarily  up*n  Ihr  elastic 
parameter*  of  Ihr  structure. 


SAX,  It.  anrt  It.  A.  ifAItTKVHKIWJKfl  Throreliral  Prediction  nl  Seismic 
Knlyr  m  |>rrp  IHrebole,  Coni  rail  SnTffTmi,  AT 33ROT742T 
tnuc^TFrct  rnThynamic s.  Inc.,  Pa»2£i"oa.  Calil..  1963. 

In  order  to  prated  total  noise  allmluali  n  wiihd.plh.  Ihrrr  models 
arr  used  in  drirrn  tne  Ihr  energy  partition  amtwg  ihr  various  modes, 
Thr  model*  SMuntr  statistical  equilibrium.  Thr  i»r*l  mortrl  uninirv 
i*ul  seismic  noise  conn  I  *4*  o(  Itavirlgh  wave*  fn*m  sxurvr*  distributed 
in  Ihr  medium:  Ihr  second  mortrl  awsumr*  lhal  noise  consist*  ol  Hay. 
lelgb  wave*  fmm  source*  distributed  near  Ihr  earth's  airfare;  IN 
third  mortrl  a«Mimcr  lhal  noise  consist*  ol  Itaylelgh  wave*  fn>m  ther¬ 
mal  motion*  ai  Ihr  Irrr  mirfarr.  The  second  nv*><  yield*  an  arrurair 
upper  llmli  ol  ihr  allrnuaiinn  in  Ihr  aril  under  consideration. 


SAX.  It  l„,  anrt  It  I.,  HAWKINS  Vertical  Arrav  Trle*rl»mlr  Signal  Mea¬ 
surement*  *  SOI.  Il**|rt  No  H2T.  CtmirarlCTTJM.  Af  33(T57VlS!l|9 
f ATT  AC  ,  Trledvor  Induslr..  Inc.,  Karlh  Sri.  Die  .  Alexandria,  Va  . 
1966. 

Thl*  signal  study  demonstrate*  ihr  po**lhilily  o|  reducing  near 
surfarr  reverberation*  due  lo  geological  rllrci*  near  Ihr  vertical 
array  receiver*.  Siena  I*  arr  deidiosted  In  make  up-going  P-pulsej. 
antrar  similar  on  all  ol  ihr  vertical  array  sensor*  A  correlation 
record  I*  computed  lo  measure  the  similar  componenl  which  occur* 
|o’mly  on  all  of  the  array  rlemcnl*  The  coda  ol  a  strong  l‘SC4t*S 
rern  Icxru*  event  and  5BB  km  locus  evrnl  wrre  eonslderahly  slmplllled. 
The  coda  of  a  t ’SC  ACS  69  km  event  Irom  Ihr  Aleutians  showed  sulll- 
cienl  drllnllton  lo  Improve  rtrlrcilon  ol  pulsr*  occurring  alter  Ihr  lirst 
P-pulse  Ten  unotisrrvahlr  weak  signs.*  were  prorrssrd  and  Ihrrr 
were  drlrclrd.  based  on  proximity  lo  llrrrln  llnirs.  amplitude  and 
character 


SAX.  It.  I  and  C  II  MIMS,  Hrciiltnear  Motion  Drircllon  fllemortel, 

Itepi  No.  118.  Project  VT *20317 CwiTfacTA1r33f8571-i:447n^iiwl 
KleclroDvnamlc*.  Inc..  Pasadena,  Calil..  1965 

A  method  I*  drawn  Irom  rlrclrlral  engineering  lodrirrmlnr  ihr 
operator  w-htch  extract*  a  least  squares  esllniair  ol  a  common  nave- 
form  present  In  I  wo  llnie  series  for  weak  twdy  waves,  ihr  applica¬ 
tion  ol  Ihr  extraction  oj>eralor  Improves  Ihr  signal-io-noise  rallo. 
and  Isolales  phases  whlrh  rannot  otherwise  Ik*  drlrclrd  with  a  narrow- 
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VKSIAC  14,908  VU 


VKSIAC  8933  VU 
At)  009  410 


VKSIAC  10,130  VU 
At)  012  ISO 


VKSIAC  13,720  VU 
At)  470  459 


VKSIAC  8878  VU 
Al)  0OR  400 


band-pass  (iMcr,  Strong  1**1  y  wave  which  would  otherwise 

be  obscured  liy  signal  generated  noise,  arc  also  Isolated 

SAX,  It  t-,,  I)  II  ItAHKNSTIKK,  and  It  W  MAItINK,  Knergy  Fluctuation* 
In  Seismic  Noise,  Scientific  Urj^rl  No.  107,  Conlfacl  Ti"6702', 
XF”33ff!S7Tn$9l9.  Teledyne  Indusl.,  Inc.,  Kartli  Scl.  I)iv.,  Alexandria, 
Va„  1900, 

Observation  ot  seismic  noise  ha*  indicated  a  large  standing 
wave  or  Istrfroplc  component  composed  of  Ihr  admixture  ot  many 
propagation  mode*.  Saltstlcal  theories  such  ax  equlparfltlon  ot 
energy  hate  liren  reasonably  succexslul  lor  deriving  the  excitation 
cd  the  mode*  Since  such  model*  are  classically  dcxcrlltrd  liy  waves 
from  a  rero-mran  Gaussian  population,  the  author*  text  llilx  hypothesis 
by  tbservlng  It  the  amplitude  envelope  lx  dcxrrtbrd  by  a  Holt/ man 
or  exponential  probability  distribution,  Itexultx  are  affirmative  In 
that,  on  comparing  a  large  number  ot  nhservat tons  o|  xelxmlc  and 
thermal  vacuum  tube  nnlxe,  they  cannot  distinguish  between  the  two 
xetx  ot  data  In  lilting  exponential  distribution*.  The  name  hold*  lor 
l<4h  narrow  -  and  broad-band  measurement*  ot  the  nnlxe. 


SCII AT/,  C.  K  ,  P  1)1111 1  JNGKII,  Oregon  Stale  Dnlverxlty  Sel*ntnloj“tcal 
Ihilletln  No,  3.  I  January  to  3I  March  1964,  Kepi.  No.  17,  Contract 
AF  197828  -2778,  Oregon  Stale  Unlv.,  Corvalllx,  Oregon.  I9C4 

TTilx  re|tort  contain*  data  Irom  the  xtatlonn  at  Corvalllx  and 
Klamath  Fill*  lor  the  period  January  I  to  March  31,  1964.  Instru¬ 
mentation  ot  the  xtatlonx  lx  discussed,  as  well  ax  station  constant*. 
Data  Includes  dales  ot  disturbances,  times,  |ieriods  and  additional 
remarks 


Sell  AT/,  C.  K.,  IV  1)1.11 1. INlil.lt,  Oregon  Slate  University  Seismologies) 
Ikillettn  No  4,  1  April  to  30  June,  lMf,T5ataTfe)it.  N'.T.  Ift^ontracl 
AF  191628  >2778,  Oregon  Stale  Unlv.,  Corvalllx,  Oregon,  1905, 

This  bulletin  contain*  a  summary  ot  the  recording*  made  by  the 
WorM-Wlde  Standard  Seismograph  Station  at  Corvalllx  (COlll  and  by 
the  xelxmlc  station  at  Klamath  Fall*  (KFO),  Oregon 


8CIIAT/.,  C  K„  P  DKIIUNGKSt.  Oregon  State  University  Sclsmologlcal 
Itulldln  No.  5,  I  July  to  30  Sc|itrmbcr  1964,  Data  llept., 74n.-19,C<in- 
tracf  AF  1976281-2778,  Oregon  State  University,  Corvalllx.  Ore.,  1965. 

Oregon  Slate  Unberstty  operate*  a  World-Wide  Standard  Seismo¬ 
graph  Station  at  Corvalllx  (COKI  and  a  seismic  station  at  Klamath 
Falls  (KFOI.  Oregon  This  report  includes  seismic  data  recorded  at 
seismic  stations  Irom  1  July  to  30  September.  1964. 


SCIIKIDKGGKR.  A  K  A  Siwclall/ed  Tvpe  ol  Seismic  Itexearch.  Final  Kept., 
Contract  AF-AFOSR-62-415,lTniv.  oTTlTlnots.  ^IKtcagb.  Illinois.  1964. 

Investigated  was  the  relation  ol  the  mechanisms  ol  natural  foci 
to  the  prevailing  tectonic  stress  Iteld  In  an  area.  Afler  Ihe  delermlnn- 
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!)M|  <  |*«  r«,»*  **,  *  ffH*f  to*  t«r  *8u«rk*  tf«*» 

r*n>«»|*ns  « »«  1»  | m  r«l»Mi«Ho<|  1^#  t«  tfcr  |*||  of 

IS*?  Ml  k»i  l««  f»*f  ,«M  |)i<fy««a|  |»  it*  1d||ci«|«^  (I) 

l»*t*«f.r4|  M*tv*  l«*|  NMtrhdiLtMt  *M  itriwic 

•lfr***«  s  ft  l*r*|  •n'tKt+um*  l*  Ifer  til rr  v*u»  wrrr 

r»l  «M  UtoMrd  01  tt*  »>*<.t  .liM.IRj)  ******  |«*f  «****<•*  p»r*  . 
•**'*' f  ft  t*»ll  |4»»#  »»Wtn»i  ft  r»M^*tWi  *r|f  4c*r  «yn|;  f||  rt* 
•f»IIMW‘*l  rwiwlM  M***3*  |«ri|  nn)mu»«i»  *M  Her  irOnnir  *trr#* 
IwM  *i«  H>  *f*Mef1**i  tot  dl»<i*<wi«iM<v  *r!»nti<  |*c*n 

iMtllfUl  >W|i  *■'*•  pi^mnl 


VI2SIAC  tm  vu 
Al)  613  iff 


IIUIIMiliKII,  A,  I. ,  1k»  TVcitxdr  S)rr«*  ,*i*t!  Tnimir  l|>IM  IHt*  it*** 
m  Ihr  Pjfllir  <*<*)  AljirrM  Art**  »•  C  JkuM'rd  ftntii  ijtiN]»>ir  huji 
Piw  S.-V  >«»  Ccir-xi  AV  ArOsR  f2  119,  IVitTrutir 
OiiHfii  HUimt*.  I9$l 

TW  1*  a»*l  T  «m  a*  *ell  a*  the*  t**l  normal*  Id  the  null 
dir  ret  ten.  mtrv  cakibifd  tor  *r"wp»  at  earthquake  lauli  plane  »«lu<li«i> 
V'tongln*  Id  Jl  «m*  H  llsr  Pacific  lUnlit  and  tlrintiy.  IV  mtih<*l 
rmpbryed  «  J*  <***■  developed  m  an  earlier  paper  of  the  nrlirr;  II  in 
ha*«nl  on  a  rakolailntt  vt  Ihe  eigenvector*  cd  a  qua.u,  vile  form  ll  t* 
shown  that  Ihe  prinrlpal  hortrontal  stress  {|*IS  dirtrlinn*  oMatnrd 
in  thin  fjohton  arc  In  excellent  agreement  with  those  obtained  lr«»m 
rtfirr  ev  tdenre  In  the  Western  Partite  llasln  and  v  trinity  the  ralcu- 
lallnrn  sere  sufficiently  dense  lo  drier  mine  PIIS  trajectories;  ihr 
laiirr  are  >hi»»  and  yield  a  rnuiilntl  pinurr  tl  ihr  area*  in  question. 


VKSIAC  9399  VU 


SCHICK.  II  C5  SCIINi:il)i:il,  Simulation  of  an  Karlhquake  Focus  In  Model 
Seismology.  Part  3  ■  Selsmtc  Mndrl  Studies,  t,am1cs«  nf  •rt>cniTicnsTe* , 
iiadr  n  •  TVo  n  rrmlw  re ,  TWull  is  a  f  F.  *tT  ran  slaT  e«r  f  rom  Orman).  1961.  Cor 
•  ran  SI)- 78. 

An  ultrasonic  m«dcl  experiment  In  rfesrrii>cd.  Ihe  object  ol  which 
vm  the  ntu.lv  o|  ihr  radiation  tvdlern  of  shear  wave*  an  a  function  of 
dtlfrrrnt  ration  o|  fault  length  to  nave  length.  For  a  fault  length  which 
In  email  conjured  to  ihe  nave  length,  the  radiation  pattern  correspond* 
to  a  quadruple .  If  the  length  of  Ihe  source  in  Increased,  Ihe  pallem 
degenerate*  lo  lhal  caused  liy  a  dipole. 

furthermore,  the  Influence  of  a  finite  fracture  velocity  in  studied 
Thin  phenomenon  in  assortaUd  ntlh  :t  bead  nave,  nhirh  can  only  he 
observed  at  a  certain  wvrle  of  obnervat Ion  an  a  function  of  the  frac¬ 
ture  velocity. 


VKSIAC  6025  VU 


SCIIMfirr.  0.,  *’Oi  the  Propagation  of  Pulses  In  l.iqulds  and  in  Solids," 
f,  Terhn^Phy*.,  No.  12.  pp.  554-560,  1938.  {Translated  from 
OcrmanT,  Contract  SD-78. 

Contained  herein  are  discussions  of  these  subjects:  (I)  unex¬ 
plained  problems  In  wave  theory;  (2)  the  theorv  of  the  seismic  head 
wave;  (3)  method  and  equipment  for  the  new  experiments:  (4)  the 
head  wave  at  the  boundary  of  two  liquids;  (5)  "total  reflection"  In 
pulses:  (6)  Ihe  head  wave  al  Ihe  boundary  between  solids  and  liquids; 

(7)  method  for  Ihe  determination  of  seismic  constants:  (8)  transmission 
of  Ihe  transverse  waves  through  a  disk. 
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SCIINKIDKIt,  W  A  ,  tt-rj.t-initmi  Seismometer  Data  Analysis  Program 
Hnal  Hepl  ,  CoWrart  AFl&(604>.6Jfi§,  Twa>  inst  “Dallas.  Wa».  ' 


This  (Inal  report  covrrn  Ihrrr  /cart*  o(  engineering.  Meld  measure- 
mew*,  and  data  analysis  to  Investigate  srtsmlc  tr.ergy  as  recorded  In 
an  ocean  environment  to  22,000  feet.  Ocean-bottom  data  front  three 
Independent  geographical  locations  (tn  Hawaii,  the  Aleutians  and  Cal¬ 
ifornia)  In  the  Partite  Orean  has  Iteen  studied  for  consideration  of 
means  of  delecting  and  Identifying  underground  or  underwater  nuclear 
explosions, 

Tlie  study  of  data  suggests  that  signal  detection  gains  of  at  least 
3  dlt  are  possible  by  suitably  combining  pressure  and  vertical  to 
suppress  the  coherent  port  of  the  noise  energy. 


SUIUHIlKU  K,,  Elastic  Moduli  of  Single  Crystal  Spinel  at  25°C  and  to 
2  Kliar,  Contract  A  3557^  <»1  uinFi  I  a  Uiiiv,  ~l.annr  *  (ieol, 

Otiserv.,  Palisades.  N  Y..  1907. 

T)ic  elastic  properties  of  a  synthetic  single  crystal  spinel  with  a 
compos  It  ton  of  MgO-2.6  A^O^  have  (icon  determined  at  25°C  and  up 
to  2  Kb.tr  by  measuring  propagatlonal  velocities  of  ultrasonic  waves 
using  the  mot  lust  of  pulst  su|»er|»oslllon.  Pie  Isotropic  moduli  and 
Poisson's  ratio  were  computed  from  the  single  crystal  values  using 
the  Votgt-Reuss-lllll  approximation.  Values  of  the  elastic  moduli  at 
1  liar  and  a  2  kbar  are  given.  The  bulk  modulus  was  computed  to  be 
2019.9  kliar,  and  the  pressure  derivative  of  the  bulk  modulus  was  found 
to  lie  4.18. 


SCURKIDKR,  K..  Measurement  of  P  and  S  Sound  Velocities  l  nder  Pressure 
«JI» ralory  Models  o7  tTie  Tkirtfirs  Mamie,  Semiannual  Tech.  Sumni. 
Rept..  Contract  No.  Ah'  49fG3$l-T3T>:>l  Lament  (ieol.  Ot)serv.,  Palisades 
N.  Y..  ISG4. 

This  report  from  Lamont  Gi'ol,  Oliserv.  covers  the  period  Dec. 

1C,  I9G3  to  June  15,  1964.  During  this  time  the  following  work  was 
done  I)  a  paper  was  written  on  the  relation  between  index  of  re¬ 
fraction  and  density:  2)  the  laboratory  was  modified  because  of  the 
space  made  available  by  the  lunar  seismograph  environmental  labora¬ 
tory;  3)  a  high  pressure  system.  with  an  Initial  capability  of  75,000 
psl  was  constructed:  4)  the  ultrasonic  interferometer  was  assembled 
from  standard  components,  except  for  the  harmonic  generator,  which 
was  built  by  a  staff  member;  and  5)  the  pressure  derivatives  of 
sound  velocity  of  poly  crystalline  MgO  were  measured. 


SCtlREIBER,  E.,  Measurement  of  P  and  S  Sound  Velocities  Under  Pres- 
sure  on  Laboratory  Models  of  the  Earth's  Mantle.  Semiannual  Tech. 
Summ.  Rept.,  16  .lime  1964  -  15  December  1964,  Contract  AF  49(638,- 
1355,  Lamont  Geol.  Observ.,  Palisades,  N.  Y.,  1965. 

This  report  describes  work  completed  at  Lamont  Geological 
Observatory  during  the  period  June  until  December,  1964,  and  gives 
an  account  of  the  present  experimental  work,  including:  (a)  review 
of  technique  and  first  results;  (b)  velocity  vs.  pressure  at  constant 
temperature;  and  (c)  velocity  variation  with  temperature  at  1  atmo- 
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sphere  of  polycrystalline  MgO.  Other  subjects  discussed  include: 
some  related  constants  of  MgO,  the  possibility  of  LV  Zone  for  S 
Waves  In  a  homogeneous  mantle,  and  pressure  temperature  plots  of 
sound  velocity  at  high  pressure  and  temperature. 


SCHREIBER,  E.,  Measurement  of  P  and  S  Sound  Velocities  Under  Pres¬ 
sure  on  Laboratory  Models  of  the  Earth's  Mantle,  Rept.  No.  292-63- 
64,  Semiannual  Tech.  Summ .  Rept.,  16  December  1964  -  15  June  1965, 
Contract  AF  49(638 )- 1355,  Lamont  Geol.  Observ.,  Palisades,  N.  Y., 
19C5. 

This  report  contains  descriptions  of  the  manuscripts  published 
during  the  reporting  period,  and  those  submitted  for  publication. 

Work  in  progress  is  discussed.  Discussed  is  the  completed  experi¬ 
mental  work  entitled  "The  Pressure  Derivatives  of  the  Sound  Veloci¬ 
ties  of  Polycrystalline  Alumina  (Lucalox)."  Also  described  are  sound 
velocity  measurements  and  the  pressure  derivatives  of  the  sound 
velocities  on  a  small  sample  of  alumina  (Lucalox)  by  the  method  of 
"pulse  superposition."  The  computed  compression  is  determined  up 
to  400  kllobars;  it  compares  well  with  shock  wave  measurements. 


SCHREIBER,  E.,  Measurement  of  P  and  S  Sound  Velocities  Under  Pressure 
on  Laboratory  Models  of  tne  Earth's  Mantle,  Annual  Summary  Rept., 
Dec.  l965-t)ec.  1966,  Contract  AF  49(638)- 1355 ,  Lamont  Geol.  Observ., 
Columbia  University,  Palisades,  New  York,  1966. 

The  results  of  velocity  measurements  performed  on  specimens 
of  polycrystalline  forsterite  witli  6% porosity,  a  single  crystal  spinel, 
and  on  obsidian,  are  reported.  The  velocities  of  compressional  and 
shear  waves  were  determined  at  both  ambient  (25°C  and  1  bar)  con¬ 
ditions  and  as  a  function  of  pressure  on  all  three  specimens.  Velocity 
as  a  function  of  temperature  was  measured  to  150°C  at  1  atm  on  the 
obsidian  specimen.  The  results  are  given  by  equations  for  two  iso¬ 
tropic  materials  (forsterite  and  obsidian).  The  results  for  the  spinel 
are  given  m  terms  of  the  single  crystal  elastic  constants.  The  iso¬ 
tropic  bulk  modulus  B,  Poisson’s  ratio,  and  the  pressure  derivatives 
of  the  bulk  modulus  are  given. 


SCHULZ,  G.,  "Reflections  from  the  Crystalline  Basement  in  the  Region 
of  the  Pfalzer  Bergland,"  Ztschr.  f,  Geophys.,Vol,  23,  pp.  225-235, 
1957,  (Translated  from  German),  Contract  SD-78. 

A  report  is  given  here  on  the  deep  reflections  observed  in  the 
region  of  the  Pfalzer- Bergland.  The  depth  of  the  reflecting  boundary 
was  determined  to  be  about  16,000  m.  It  is  probable  that  the  Conrad 
discontinuity  is  involved. 


SCHULZE,  G.  A.,  "Seismic  Results  of  the  Helgoland  Blast,"  Die  Natur- 
wissenschaftern,  Vol.  34,  p.  288,  1947,  (Translated  from  German), 
Contract  SD-78, 

The  subject  mentioned  in  the  title  was  discussed  at  a  meeting 
of  the  Royal  Society  on  Nov.  20,  1947.  A  number  of  European  coun¬ 
tries  participated,  reporting  on  the  measurements  and  giving  some 
results.  Willmore  (Cambridge)  presented  a  summarizing  interpreta- 
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tion  of  the  later  breaks;  he  assumed  that  these  are  formed  by  energy 
oscillation  between  the  boundaries  of  layers.  On  April  18,  1947,  6000 
T  of  ammunition  were  detonated  in  Helgoland.  Seismic  waves  were 
observed  up  to  a  distance  of  1000  km.  Discussed  is  the  observation 
of  Pn*  waves,  the  velocities  of  the  arrival  times,  and  the  presence 
of  an  additional  higher  boundary  along  with  the  longitudinal  velocity 
in  this  layer. 


SCHWAB,  F.,  Accuracy  in  Model  Seismology,  AF-AFOSR-710-64,  Univ. 
of  Calif.,  Los  Angeles,  Calif.,  1965. 

The  most  common  technique  currently  used  in  model  seismology 
makes  use  of  a  fixed  source  of  elastic  waves  and  a  single  receiver. 
Tliis  receiver  is  moved  from  position  to  position  on  the  model  to 
determine  relative  spatial  response  to  the  source  excitation.  Al¬ 
though  satisfactory  for  some  purposes,  this  method  is  not  particularly 
accurate.  Significant  errors  arise  due  to  the  difficulty  encountered 
in  achieving  the  same  receiver-model  coupling  each  time  the  receiver 
is  positioned  at  a  new  point  on  the  model.  In  this  paper  is  described 
a  modeling  method  which  eliminates  this  problem. 


SCHWAETZER,  T.,  "On  the  Identification  of  Seismic  Refraction  Markers 
in  the  Gulf  of  Lion,"  Acad.  Sci.  Paris  Compt,  Rendus,  Vol.  256,  No.  8, 
pp.  1815-1817,  1963,  (Translated  from  French),  Contract  SD-7R. 

Velocity  measurements  made  in  the  interior  of  petroleum  bore¬ 
holes  on  land  around  the  Gulf  of  Lion  seem  to  demonstrate  that  the 
markers  found  in  a  recent  study  of  marine  seismic  refraction  do  not 
correspond  to  the  Miocene,  to  the  Jurassic,  or  to  the  granitic  base, 
but  rather  to  the  Pliocene,  the  lower  Tertiary  and  to  the  Jurassic. 


SCOTT,  J.  H.,  R.  D.  CARROLL,  and  D.  R.  CUNNINGHAM,  Interpretation 
of  Electrical  Resistivity  and  Self-Potential  Measurement,  Bilby  Event, 
Yucca  Flat  Nevada,  Technical  Letter:  NTS-67.  Contract  VT  042. 

U.  S.  Geological  Survey,  Denver,  Colorado,  1964.  (OFFICIAL  USE 
ONLY) 


SEIFERT,  K.  E.,  R.  E.  RIECKER  and  L.  C.  TOWLE,  Theoretical  Consid¬ 
erations  of  Shear  Deformation  in  Rocks,  Contract  No.  GRD  TASK  - 
865211,  Air  Force  Cambridge  Research  Labs.,  Wash.,  D.  C.,  1963. 

The  AFCRL  experimental  rock  deformation  program  yields  data 
on  the  behavior  of  rock  materials  of  lower  crust -upper  mantle  com¬ 
position  under  geophysically  realistic  conditions  of  high  pressure 
and  temperature.  Experimental  variables,  temperature,  pressure 
and  rate  of  strain,  are  derived  from  calibration  equattons  based  on 
observable  physical  variables.  Mechanical  behavior  of  the  samples 
adduces  in  terms  of  two  physical  models;  the  Coulomb-Navier  sub¬ 
stance  expressing  brittle  behavior,  and  the  Bingham  substance  ex¬ 
pressing  ductile  behavior.  The  nature  of  failure  in  shear  experiments 
yields  information  on  the  origin  of  deep  quakes,  and  the  catalytic 
effect  of  shearing  stresses  may  induce  new  high  pressure  polymorphs. 


528 


VESIAC  18,326  VU 


VESIAC  19,281  VU 


VESIAC  19,826  VU 


VESIAC  19.936  VU 


WIILOW  RUN  LABORATORIES 


SELLEVOLL,  M.  A.,  Detection  Seismology,  Quarterly 
1  Nov.  1967  to  31  Jan.  1968,  Contract  F61052-68C 
of  Bergen,  Bergen,  Norway,  1968. 


Prog.  Rept.  No.  1 
-0019,  University 


This  quarterly  progress  report  on  Detection  Seismology  discusses 
its  research  program,  personnel,  establishment,  operation  and  main¬ 
tenance  of  seismological  stations,  special  problems  and  future  plans 


SELLE VOLiL,  M.  A  petection  Setsmology,  Quarterly  Progress  Rept.  No. 
4,  1  August  to  31  October  1968,  Contract  F61052-68C-0019  Univ  of 
Bergen,  Bergen,  Norway,  1968  ' 


The  operation  of  an  array  on  signal  enhancement  is  strongly  de¬ 
pendent  on  space  and  time  characteristics  of  the  noise.  These  features 
are  being  examined  for  short  period  data  from  0yer. 

In  addition  to  space  and  time  characteristics  of  the  power  spectra 
the  same  problem  is  approached  through  coherence  estimates  and 
calculations  based  upon  these  estimates.  Velocity  and  direction 
estimates  of  the  noise  are  made  when  the  coherence  level  is  high 
enough  to  justify  such  calculations. 


Results  of  a  Pn  ttme  term  study  based  on  recordings  from  several 
temporary  stations  and  arrays  are  presented  and  a  detailed  study  of 
first  arrivals  at  0yer  has  been  carried  out. 


SELLEVOLL,  M.  A.,  Detection  Seismology,  Prog.  Rept.  No.  7,  1  May  1969 
to  31  July  1969.  Contract  F61052-68C-0019,  University  of  Bergen 
Bergen,  Norway,  1969 


Research  progressed  on  the  predictability  of  the  group  velocity 
of  the  20  sec  Rayleigh  waves  at  LASA.  All  group  velocities  given  by 
the  matched  filter  peak  output  have  been  checked  by  ordinary  disper¬ 
sion  analysis  of  the  surface  wave  trains  using  the  standard  method 
of  Ewing  &  Press.  The  results  suggest  mapping  of  the  world  as 
seen  from  LASA  in  terms  of  group  velocities. 


SELLEVOLL,  M.  A.,  Detection  Seismology,  Prog.  Rept.  No,  8.  1  August 
to  31  October  1 9697 Co nt rac t  F6 1 05 2 -68C - 00 1 9 .  Univ.  of  Bergen 
Bergen,  Norway,  1969 

This  progress  report  states  that  the  Scientific  Repo rt  No.  A 
"Seismic  Noise  Structure  at  the  Norwegian  Seismic  Arrav"  was  com 
pleted. 

Several  epicentral  areas  with  different  wavepaths  to  NORSAR 
have  been  selected  for  closer  examination  of  dispersion  character¬ 
istics.  The  intention  is  to  look  into  the  possibility  of  predicting  the 
shape  of  surface  wave  trains  from  particular  regions.  The  data  from 
the  deep  seismic  sounding  project  carried  out  in  June  1969  are  under 
preparation. 


SELLEVOLL,  M,  A..  Detection  Seismology,  Progress  Rept.  No  9  1  Nov 
1969  to  31  Jan.  1975,  Contract  Ffi  1052-6BC-0019,  Univ.  of  Bergen 
Bergen,  Norway.  1970 


529 


VESIAC  20,171  VU 


VESIAC  20,344  VU 


VESIAC  8217  J  VU 


VESIAC  13,999  d  VU 


VESIAC  19,909  VU 


WILLOW  RUN  LABORATORIES 


During  the  period  covered  by  this  progress  report,  Scientific 
Report  No.  4,  "Seismic  Noise  Structure  at  the  Norwegian  Seismic 
Array",  has  been  completed.  The  report  gives  the  final  results  fropn 
our  work  on  short  period  at  0yer  subarray.  30  copies  were  shipped 
to  ARPA  27  January  1970. 


SELLEVOLL,  M.  A.,  Detection  Seismology,  Prog.  Rept.  No.  10,  1  Marc’’ 
to  31  May  1970,  Contract  F61052-68C-0019,  Univ.  of  Bergen,  Bergen, 
Norway,  1970 

A  reasonably  quick  and  inexpensive  way  of  digitizing  seismo¬ 
grams  was  developed  in  order  to  deal  most  effectively  with  the  al¬ 
ready  existing  data  base  of  the  recordings  of  the  standard  stations 
and  the  Lillehammer  station. 

Body  wave  magnitudes  calculated  from  Kongsberg  seismograms 
have  been  compared  with  those  reported  by  U.  S.  &  C.  G.  S.  in  order 
to  find  out  if  regional  anomalies  in  magnitudes  calculated  from  re¬ 
cordings  at  Norwegian  stations  car.  be  expected. 


SELLEVOLL,  M.  A.,  A  Publications  Summary  on  Crustal  end  Upper 
Mantle  Structure  in  Fennoscandia,  Iceland,  and  the  Norwegian  Sea, 
VESIAC  Rept.  No.  4410-75-X,  Contr.  No.  SD-7C,  Univ.  of  Mich., 

Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1964. 

This  paper  is  a  three-part  summary  of  publications  and  personal 
communications  about  the  structure  of  the  crust  and  upper  mantie  in: 
1)  Fennoscandia;  2)  Iceland;  and  3)  the  Norwegian  Sea. 


SELLEVOLL,  M.  A.,  A  Study  of  Travel  TimeB  from  an  Earthquake  in^ 

Northern  Norway  on  15  December  1962,  Contract  SD-78,  Univ.  of  Mich., 
I.  S.  T.,  Ann  Arbor,  Mich.,  1966. 

2 

On  15  December  1962  an  earthquake  shook  an  area  of  100,000  km 
in  Northern  Norway.  Epicentral  coordinates  and  an  origin  time  were 
obtained.  The  close  spacing  of  the  isoseismal  lines  suggests  a  shallow 
focus.  A  maximum  intensity  of  V  (Mercalli-Cancani  scale)  has  been 
assigned  to  the  earthquake.  The  epicenter  determination  and  the  trav¬ 
el-time  calculations  are  based  on  records  from  13  stations  in  the  dis¬ 
tance  range  from  287  to  960  km. 


SELLEVOLL,  M.  A.  and  P.  POMEROY,  A  Travel  Time  Study  for  Fenno¬ 
scandia,  Sci.  Rept.,  Contract  AF  61(052)-859,  AF-AFOSR  887-65, 
Univ.  of  Bergen,  Bergen,  Norway,  1968 

The  present  paper  is  based  on  results  obtained  from  a  seismic 
refraction  experiment  utilizing  19  explosions  detonated  in  Norway 
during  the  period  from  August  14,  to  September  4,  1965.  In  addition 
to  recordings  at  20  temporary  stations,  most  of  the  larger  explosions 
were  well  recorded  at  the  permanent  stations  of  the  Fcnnoscandian 
scismological  network.  The  following  average  travel  times  have  been 
obtained  using  the  network  data: 

tpn:  (7.5  +  <i/8.18)sec  t^:  (12.0+  <i/4.63)sec 
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t  :  (1.1  +  a/6.50)mv  lS):  (  l.«  <  A  3.77)sec 
t.,  (ii.i  t  a  ti.  i o)soo  t  •  (  o.i  i  a  3.5a  isee 

i’i:  ^if 

Improvement  in  phase  identification  by  ana  lop  analysis  techniques 
is  iliusi rail'd,  ustiip  records  from  llu>  l.iiichammer  array. 


SKlUiKKV,  1..  A,,  "Httrusonic  Kcholopper  for  Geophysical  I’urposes," 

Akad.  Nauk.  Prikladnaya  Cioofi/.ika,  Vol,  20.  pp.  M  1-154,  1058,  (Trans- 
Taied  from  Itussian),  Coni racl  Sl)-78. 

VKS1AC  10,203  VII  Oi'i'an  experiments  domonsl  rail'd  I  lu*  usofiiinoss  of  I  ho  proposal 

on  ni  hi  nod  mot  hod  of  ulirnsonicecho  loppiup  for  determiuiup  I  ho  layoriup 
of  di'posils  rom|iosinp  l ho  oooan  floor.  Alonp  with  a  rooord  on  Iho 
echolop  of  Iho  iravol  lime  of  Iho  signals,  Iho  distribution  of  Iho 
sound  rofloi’ttvity  of  iho  boiiom  is  also  dot  or  ml  nod  (by  moans  of  a 
eathodo  ray  osctllopraph  oonnootod  with  echolopper)  for  a  morn 
rotiablo  difforoniialion  of  iho  depth  rofloolions  on  Iho  echolop.  Tho 
ullrasooio  lopping  mol  hod  is  useful  in  iho  proliminary  rapid  explora¬ 
tion  of  oooan  areas  in  complex  studios  of  Iho  oooan  floor.  The  com¬ 
bination  of  two  methods,  ultrasonic  echo  loppiup  and  elect  roprofilinp 
of  (ho  oooan  floor,  is  very  useful  in  doiermiiiinp  iho  peoiopical  struc¬ 
ture  of  Iho  upper  II)  motors  of  the  oooan  floor. 


SKIMKK,  A.  ,1.,  Seismic  Noise  in  Deep  Horeholes,  Semiannual  Technical 
Kept.  No.  2.  October  1%3  March  1!HU,  Cent  rad  AF  H>(r.2Rl  27R5, 
Shell  Dovoiop.  Co.,  Houston,  Texas,  ISM14. 

VKS1AC  831KI  VH  This  report  covers  the  work  performed  from  lYtober  11*03  lo 

March  IDtll.  Durtnp  this  period,  Iho  field  measiirement  propram  al 
the  first  well  silo  in  Hempstead,  Texas,  was  essentially  completed. 

'flu’  main  purpose  of  the  Investigation  is  to  discover  whether  worth¬ 
while  improvements  can  be  made  in  detect iii|',  small,  distant,  under* 
p.round  nuclear  explosions  by  stationinp,  seismic  instruments  in 
boreholes,  This  report  provides  a  preliminary  sample  of  the  data 
analyses  and  theoretical  computations  performed  for  the  well.  The 
first  part  of  the  report  is  larpely  concerned  with  the  site,  the  instru¬ 
mentation.  signals  received,  selection  criteria,  analyses,  noise 
spectra  and  variation,  models.  The  second  part  is  concerned  with 
implication  of  theoretical  studies. 

SKKiKT,  A.  ,1.  and  ,1.  li,  ItOSKNHAHM,  Seismic  Noise  in  Deco  i  tor  choirs. 
Semiannual  Tech.  Kept.  No.  1,  Contract  No.  AC  iO(t;!'SV..765,  Shell 
Development  Co.,  Houston,  Texas,  1963. 

VKSIAC  11581  VH  This  report  concerns  short -period  noise  and  sipnals  consist inp, 

AD  423  273  of  frequencies  near  one  cycle  |H>r  second  and  with  depth  of  the  order 

of  lO.OlWf  feet.  It  contains  no  experimental  results,  but  consists  almost 
entirely  of  a  specification  of  the  initial  approaches  to  the  problem. 


SKUirC,  A.  .1.,  .1.  11  ItOSKNHAHM,  C.  ,1.  VKl  ./.KHOKIi,  and  it.  .1  11 A  ASK, 
Seismic  Noise  in  Deep  Horeholes,  Semiannual  Tech.  Kept.  No.  3, 
Aprll-September  1064,  Contract  AK  il)(t>28)-2785,  Shell  Development 
Co.,  Houston,  Texas,  1965. 
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This  report  contains  primarily  field  data  and  theoretical  calcula¬ 
tions  for  a  deep  well  site,  near  Juno,  Texas.  The  authors  have  con¬ 
sidered  the  existence  of  body  waves  incident  from  below  the  well  in 
the  noise,  and  the  report  includes  theoretical  calculations  and  data 
analyses  bearing  on  this  question.  Included  are  least  square  error 
fits  of  ^ower  ratio  and  coherence  data.  Apparently  useful  data  from 
the  surf  ice  array  have  been  obtained  and  discussed.  Observations 
of  the  ratio  of  horizontal  and  vertical  component  motions  at  the  sur¬ 
face  are  reported  and  compared  with  theoretical  calculations.  The 
theoretical  mode  calculations  extend  to  deeper  models,  including  the 
Mono.  ® 


VESIAC  11,794  VU 
AD  618  400 


SERIFF,  A.  J.,  J.  H.  ROSENBAUM,  C.  J.  VELZEBOER,  and  R.  J.  HAASE 
Seismic  NoUietnDeep  Boreholes,  Final  Rept.  No.  AFCRL-65  490, 
Contract  AF  19(628)2785,  Shell  Development  Co.,  Dallas,  Texas,  1965. 


Described  is  the  seismic  noise  in  the  frequency  range  0.2  to  0.5 
cps  which  was  observed  in  three  wells  approximately  10,000  feet 
deep.  Locations  of  the  welis,  depths  of  observations,  instrumentation 
power  spectral  ratio,  and  coherence  and  cross  correlation  phase  are 
diseased.  The  theoretical  response  of  appropriate  plane  layered 
elastic  models  to  trapped  Rayleigh  and  Love  waves,  was  investigated 
in  detail  over  the  applicable  frequency  range  for  each  of  the  three  sites. 
Described  are  two  essentially  independent  models  for  the  noise  that 
have  been  investigated. 


VESIAC  13,432  VU 
AD  626  529 


SEYMOUR,  F.  F.,  Comparison  of  Seismograph  Systems  at  UBSO.  Tech. 


»  -  -  -  •  > - r —  *“w,‘  MwtoirtOgraph  Sys 

Rept.  No.  65-1^4,  Contract  AF  33(657)- 12373,' 
Geotech.  Div.,  Garland,  Texas,  1965. 


Teiedyne  Industries,  Inc., 


Five  seismograph  systems  that  are  routinely  operated  at  the  Uii  ta 
Basin  Seismological  Observatory  were  evaluated  to  determine  their 
relative  capabilities  in  detecting  tclcselsmic  P-wave  arrivals.  This 
evaluation  includes  a  detailed  analysis  of  microseismic  background 
noise,  signal  characteristics,  and  S/N  ratios,  as  recorded  on  a  single 
element  of  the  surface  array  of  seismographs,  both  the  filtered  and 
unfiltered  summation  of  the  outputs  of  the  elements  of  the  surface 
array,  the  shallow-hole,  and  the  deep-hole  seismograph  systems  In 
addition  system  magnitude  residuals  reiative  to  magnitudes  reported 
by  the  USC  &  GS  as  well  as  apparent  arrival-time  residuals  are 
presented. 


VESIAC  13,316  VU 


SHABLINSKIY,  G.  N„  "An  Approximate  Estimate  of  the  Velocity  of  Propa¬ 
gation  of  Elastic  Waves  in  the  Upper  Part  of  the  Earth's  Crust," 

Vses.  Nauch.  -  Issled.  Inst.  Geofiz.  Razved.  Vop.,  No.  3,  pp.  13-19, 
1964,  (Translated  from  Russian),  Contract  SD-“7B. 

A  method  of  determining  the  magnitude  .md  character  ~>f  the  ve¬ 
locity  variation  in  crystalline  rocks  of  the  upper  10-15  km  mass  of  the 
crust  is  presented.  It  permits  the  determination  of  the  specific  value 
for  a  given  velocity  region  in  the  upper  part  of  the  crystaiiine  rocks. 

It  is  known  that  the  velocity  variation  in  crystaiiine  rocks  depends 
mainly  on  their  composition,  pressure  and  temperature.  Therefore, 
by  examining  separately  the  influence  of  each  of  these  factors,  and 
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then  combining  them,  it  is  possible  to  obtain  a  relatively  complete 
characterization  of  the  velocity  variation  with  depth.  The  author 
examines  the  character  of  the  variation  of  the  propagation  velocity 
of  longitudinal  waves  for  a  group  of  rocks  In  acid  and  for  groups  of 
intermediate  and  basic  rocks. 


SHAN'GIN,  N.  V.,  and  Yu.  V.  MAKAROV,  "The  Influence  of  Fissuring  of 
the  Medium  on  the  Velocity  and  Amplitude  of  a  Seismic  Wave  (Three 
Dimensional  Model)"  Uchenye  Zapiski  LGU.  No.  324.  dd.  136-140, 

1964,  (Translated  from  Russian),  Contract  SD-78. 

The  authors  discuss  the  firsuring  of  rock  masses,  a  phenomenon 
which  leads  to  weakening  of  the  massif  and  to  facilitation  of  flooding 
conditions,  and  an  understanding  of  which  is  important  in  soil  mechan¬ 
ics,  soil  geology,  and  industrial  geophysics.  The  influence  of  the  de¬ 
gree  of  fissuring  on  the  velocity  and  amplitude  of  a  iongitudlnal  wave 
in  a  three-dimensional  model  of  a  medium  was  investigated  with  ultra¬ 
sonic  pulse  equipment.  The  number  of  fissures  (punctures)  per  unit 
of  surface  was  changed  by  means  of  a  spcciai  awl.  The  change  In 
velocity  of  a  longitudinal  ciastic  wave  with  an  increase  in  fissuring 
was  determined  with  time-distance  curves.  The  relation  between  the 
number  of  fissures,  porosity  and  the  velocity  of  the  longitudinal  ciastic 
wave  is  given. 


SitA PiitO,  E.  S.,  The  Probability  of  Successful  Search  for  the  Radioactive 
Pool  Resulting  from  Nuclear  Detonation  in  the  Ocean  Phase  I:  Deter¬ 
mination  of  the  Optimal  Area  to  be  Searched,  Contract  ARPA  Order  No. 
I9Z,  U.  S.  Navai  Radio.  Def.  Lab.,  San  Francisco,  Calit.,  1967. 

The  solution  to  the  problem  of  determining  the  optimal  area  to 
he  searched  to  find  the  radioactive  pool  from  an  underwater  nuclear 
explosion  is  given  in  both  analytical  and  graphical  form. 


SHAPPEE,  R.  M.,  Deep- Hole  Seismometer.  Semiannual  Rcpt.  No.  1,  Con¬ 
tract  VT  1139,  AF  33(600)-43369,  Geotechnical  Corp.,  Garland,  Texas 
1961. 

This  report  covers  ihe  work  accomplished  during  the  six  months 
ending  December  1,  1961.  A  copy  of  the  work  statement  is  included. 

A  description  of  the  work  accomplished  on  each  task  is  given,  with 
specific  details.  Briefly ,  this  work  was  accomplished:  1)  Task  la  - 
study  of  the  requirements  to  be  met  was  undertaken;  a  design  of  a 
dccp-wcli  seismometer  was  completed;  2)  Task  lb  -  a  prototype 
seismometer  was  completed  and  a  second  assembly  is  in  progress; 

3)  Task  lc  -  components  of  a  complete  system  have  been  specified 
and  ordered;  handling  fixtures  have  been  fabricated;  4)  Task  Id  - 
laboratory  tests  of  conqionents  of  the  system  have  been  completed, 
and  shake  table  and  calibration  and  coil  tests  of  the  complete  seis¬ 
mometer  are  planned  in  January. 


SHAPPEE.  it.  M.,  I  >ecp- 1  io  lc  Sc  i is  mo m ict  c  r ,  Semiannual  Rcpt.  No.  2,  Con¬ 
tract  No.  VT  1139,  AF  33(600)-43369,  Geotechnical  Corp.,  Garland 
Texas,  1962, 
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This  report  covers  the  work  performed  during  December  2,  1961 
through  May  21,  1962.  A  copy  of  the  statement  of  work  is  included. 

A  description  of  the  work  accomplished  on  each  task  is  given,  with 
specific  details.  Briefly,  this  work  was  accomplished:  1)  Task  la  - 
study  of  the  requirements  to  be  met  was  undertaken,  and  the  design 
of  a  deep-well  seismometer  has  been  completed;  2)  Task  lb  -  two 
prototype  seismometers  have  been  completed;  3)  Task  lc  -  components 
of  a  complete  system  have  been  received;  handling  fixtures  have  been 
fabricated;  4)  Task  Id  -  laboratory  tests  of  the  deep-well  seismometer 
have  been  completed;  5)  Task  le  -  reduction  of  laboratory  test  data 
has  been  completed;  and  6)  Task  If  -  preparation  and  implementation 
of  a  field  test  program  was  begun. 


S11APPEE,  R.  M.,  Peep-Hole  Seismometer.  Semiannual  Rept.  No.  4  Phase 
HI.  Contract  No.  VT'1139,  AF  33(600)-43369.  Geotechnical  Corn. 
Garland,  Texas,  1963. 

This  report  covers  work  accomplished  during  December  1,  1962 
through  June  1,  1963.  A  copy  of  the  work  statement  is  included.  A 
description  of  the  work  accomplished  on  each  task  is  given,  with 
specific  details.  Work  on  these  tasks  is  reported:  1)  Task  lh(l) - 
Investigate  and  catalog  existing  deep  wells;  2)  Task  lh(2)  -  prepare 
and  occupy  sites;  3)  Task  lh(3)  -  conduct  field  measurements;  4)  Task 
li(l)  -  operate  and  improve  Grapevine  Site;  5)  Task  li(2)  -  perform 
experiments  at  Grapevine  site;  6)  Task  li (3 )  -  improve  seismograph 
design;  7)  Task  lj  -  make  installations  near  a  permanent  station;  and 
8)  Task  lk  -  process  data,  perform  detailed  analysis. 


SI1APPEE,  R.  M„  peep-Hole  Seismometer.  Semiannual  Rept.  No.  5,  Con¬ 
tract  No.  VT/ 1139,  AF  33(600/-43369,  Geotechnical  Corp.,  Garland 
Texas,  1963, 

fiirface  noise  was  measured  at  25  locations  and  used  as  an  aid 
in  the  selection  of  deep-well  sites.  Four  deep-well  sites  were  found 
with  amplitudes  sufficiently  low  to  make  them  worth  further  consid¬ 
eration.  Recommendations  were  made  to  AFT AC  for  their  prepara¬ 
tion.  Approval  was  received  for  the  preparation  of  one  well  in  Nevada 
and  one  in  Wyoming.  In  addition,  field  measurements  were  made  at 
deep-well  sites  near  Orlando,  Florida,  on  Enlwetok  Atoll,  and  near 
Apache,  Oklahoma.  These  field  measurements  are  described  in  the 
report.  Third,  a  deep-well  site  at  the  Uinta  Basin  Seismological  Ob¬ 
servatory,  Vernal,  Utah,  was  located  and  prepared  for  use.  Data  re¬ 
corded  at  the  deep-well  sites  were  visually  analyzed;  spectral  analyses 
were  made  of  the  tapes. 


SI1APPEE,  R.  M.,  Deep -I  [ole  Seismometer.  Semiannual  Rept.,  Contract 
No.  VT  1139,  AF  33(6057-43369,  Geotechnical  Corp.,  Garland,  Texas, 
1964, 

One  hundred  and  ninety-eight  deep  wells  were  investigated  as 
potential  measurement  sites.  Five  were  Investigated  in  detail,  and 
listed  in  the  deep-well  catalog.  Approval  was  received  for  the  pre¬ 
paration  of  deep  wells  in  West  Virginia  and  Texas.  These  wells  were 
prepared  for  use.  Results  of  surface  noise  measurements  have  been 


534 


VESIAC  8760  VU 
AD  450  630 


VESIAC  15,155  VU 
AD  803  200 


VESIAC  12,789  VU 
AD  625  514 


WILLOW  RUN  LABORATORIES 


drawn  as  contours  on  a  tectonic  map  of  the  U.  S,  and  correlate  closely 
with  major  provinces.  In  addition,  field  measurements  were  made 
at  deep-well  sites  in  Oklahoma,  Nevada,  Wyoming,  West  Virginia, 
and  Utah.  Calibration  Improvements  were  made,  and  a  special  high- 
gain  system  was  designed,  tested,  and  used  in  measurements,  and 
other  experiments  were  performed  at  the  Grapevine  site.  Visual 
and  spectral  analyses  of  data  was  accomplished. 


SHAPPEE,  R.  M.,  Deep-Hole  Seismometer  (Variable-Reluctance  Type), 
Final  Report,  Tasks  1  h  Through  1  k,  Contr.  No.  VT/1139,  AF  33(600)- 
43369,  Geotechnical  Corp.,  Garland,  Texas,  1964. 

The  deep-hole  seismometer  that  was  developed  and  tested  in 
earlier  phases  of  the  Project  was  used  in  a  program  designed  to: 
a)  investigate  geological  and  other  factors  that  influence  signal-to- 
noise  improvement  obtained  by  operating  the  seismometer  in  deep 
holes;  b)  measure  and  study  the  physical  characteristics  of  deep 
holes;  c)  determine  methods  of  emplacing  seismometers  to  optimize 
the  detection  of  small  signals  in  the  presence  of  noise;  d)  make  im¬ 
provements  in  the  seismograph;  and  e)  provide  data  to  make  com¬ 
parisons  between  theoretical  and  field  measurements.  423  deep  holes 
were  investigated;  23  were  studied  further;  8  were  prepared  for 
field  measurements.  Also,  the  installation  of  deep-  and  shallow-hole 
seismographs  at  UBSO,  and  data  analyses,  are  discussed. 


SHAPPEE,  R.  M.,  Deep-Hole  Symmetrical  Triaxial  Seismometer,  Model 
22700,  Tech.  Rept.  No.  66-67,  Contract  VT/5051,  Af  33(657)-13668, 
Teiedyne  Industr.,  Geotech.  Div.,  Garland,  Texas,  1966. 

A  deep-hole  symmetrical  triaxial  seismometer  was  designed, 
iaboratory  tested,  and  fieid  tested.  The  results  of  tests  showed  that 
the  instrument  met  the  design  objectives  and  was  ready  for  additional 
field  testing  and  use. 


SHAPPEE,  R,  M.,  Deep-Well  Research,  Semiannual  Rept.  No.  2,  Rept.  No. 
TR-65-112,  Contract  VT/5051,  AF  33(657)-13668,  Teledyne  Indus.,  Inc., 
Geotech  Div.,  Garland,  Texas,  1965. 

A  deep-hole  vertical  array  of  six  short-period  seismometers  was 
tested  at  Grapevine,  Texas,  and  it  performed  satisfactorily.  An  array 
of  four  seismometers  was  then  operated  routinely  In  a  deep  hole  near 
Apache,  Oklahoma,  to  record  noise  and  signals.  Described  also  in 
this  report  arc  the  results  from  a  deep-hole  triaxial  seismometer 
which  was  constructed  and  tested,  and  a  long-period  response  obtained 
from  a  short -period  deep-hole  seismometer  by  the  use  of  filters  and 
amplifiers.  Finally  discussed  arc  routine  measurements  of  noise  and 
signals  in  deep  holes  made  at  sites  in  Oklahoma,  Texas,  and  West 
Virginia.  The  measurements  were  used  In  a  theoretical  study  program 
designed  to  increase  understanding  of  the  nature  of  noise  and  signals. 
Effort  was  expanded  to  define  optimum  processing  techuqucs  for  sig¬ 
nals  recorded  from  triaxial  and  vertical  seismometers.  The  results 
of  this  effort  will  lead  to  an  optimum  on-line  processor  for  routine 
field  use. 
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SHAPPEE,  R.  M.,  Off-Shore  Measurements  Program  (Appendix  3  to 
TR  65-112),  Contract  AF  33(657)-13668,  VT/5051,  Teledvne  Indust 
Inc.,  Geotech.  Div.,  Garland,  Texas,  1965.  ’ 

A  deep-ocean  seismograph  was  installed  In  the  ocean  approxi¬ 
mately  200  nautical  miles  off  Cape  Hatteras  in  water  with  a  depth  of 
approximately  2000  fathoms.  The  seismograph  consisted  of:  (a)  a 
Model  20171  seismometer  which  Is  discussed  In  some  detail  in  the 
report;  (b)  a  Texas  Instruments  RA-3  amplifier;  (c)  a  voltage  con¬ 
trolled  oscillator;  (d)  a  telemetry  transmitter;  (e)  a  programmed 
calibrater;  and  (f)  a  seven-conductor,  deep-hole  cable.  Other  por- 
fions  the  seismograph  included  a  telemetry  receiver,  a  discrimina- 
■0I\’  "»ellCOrder  and  a  taPe  recorder.  Four  attempts  were  made  to 
install  the  seismograph;  the  last  was  partially  successful. 


VESIAC  10,126  VU 


SHAReSE’Mn'  »  J;D°UZ*E’  De0P-WeIl  Research.  Semiannual 

S57?  nfisJ  rh'  fRen  65‘15,  Project  VT/5051,  Contract  AF 
33(657 )- 13668,  Geotech.  Corp.,  Garland,  Texas,  1965. 

1 1  vertl^al  arrajy  °f  six  deep-hole  seismometers,  Geotech  model 
1  VvfJ ’  was  d®sif>ned-  Operation  and  preliminary  results  are  described 
vpwrtnPef ' l°d’  de®P-hole  triaxial  seismometer  developed  under 
.  roject  VT/072  was  modified.  Measurements  were  made  in 
holes  in  South  Dakota,  Pennsylvania,  West  Texas,  at  the  Uinta  Basin 
Se  smologica.  Observatory,  and  at  the  Wichita  Mountains  Seismologi- 
cal  Observatory.  Instrumentation  for  these  measurements  is  de- 
5'^'  Results  will  be  used  to  identify  wave  types  and  modes. 

o  discussed  are:  (a)  operation  of  two  seismometers  at  WMSO- 
and  (b)  measurements  in  South  Dakota.  ’ 


VESIAC  14,816  VU 
AD  487  222 


.  TE’|R'nM'’  E'  J'  DOUZE-  Peep-Well  Research.  Quarterly  Rept  No 
4,  Tech.  Rept.  No.  66-72,  Contract  VT/5051,  AF  33(65r  )- 13668  Tele- 
dyne  Industries,  Inc,,  Geotech  Div.,  Garland,  Texas,  1966. 

A  vertical  array  of  S-P  triaxial  seismometers  was  installed  and 
operated  at  the  deep-hole  test  site  near  Apache,  Oklahoma.  A  digital 
recording  system  was  used  to  make  field  records  in  computer-com- 

™  ?  n  '  f  f:liUAe  and  on-line  digi(al  dala  processing  techniques 
were  further  refined.  A  limited  amount  of  data  was  processed  off-line. 


VESIAC  15,163  VU 
AD  803  204 


SHAPPEE  R.  M  and  E.  J.  DOUZE,  Deep-Well  Research,  Quarterly 
mf'o/  NA’‘  5.’  1  JU*V  Through  30  September  1966,  Tech.  Rept.  No 
66-96  Contract  VT/5051,  AF  33(657)-13668,  Teledyne  Industr. 
Geotech.  Div.,  Garland,  Texas,  1966. 

AtlerVcal-array  of  four  triaxial  Short-period  seismographs  was 
operated  at  Apache,  Oklahoma.  The  outputs  of  (he  seismographs 
were  digitally  recorded.  b  1 

Single-channel  optimum  filters  were  developed  and  tested  off- 
filtersDeBh°Stlng  fUterS  were  used  in  conjunction  with  the  optimum 
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,1.  DOUZE,  Deep- Well  Research,  Final  Report,  Tech- 
67-3,  Project  VT/5051,  Contract  AF  33(057)- 13668, 


SHAPPEE,  R.  M,,  E. 

nlcal  Report  No.  _.  -  -  . 

Teledyne  Industries,  Inc,,  Geotech  Dlv.,  Garland,  lexas,  190 


A  deep-hole  array  of  six  S-P  seismometers  was  tested  at  the  test 
site  near  Grapevine,  Texas.  After  a  brief  period  of  successful  oper¬ 
ation,  half  the  array  was  moved  to  the  site  near  Apache,  Oklahoma 
and  the  other  half  was  moved  to  the  site  near  Franklin,  West  Virginia. 
Various  techniques  were  employed  lo  process  the  output  of  these 

arrays.  .  ,  . 

The  Information  from  wells  and  surface  arrays  was  used  to  study 
S-P  (6.  0-0.3  sec)  noise  and  signals.  An  attempt  was  made  to  show 
that  higher  mode  Rayleigh  wa.es  and  body  waves  are  present  In  the 
noise  by  comparing  theoretical  curves  with  experimental  results.  It 
was  shown  that  surface  waves  generally  predominate  at  the  longer 
periods  while  body  waves  appear  at  the  :,hortcr  periods  at  quiet  sites. 

A  complete  system,  composed  of  four  trlaxial  seismometers,  a 
digital  processor,  and  associated  equipment,  was  installed  and  operated 
at  Apache,  Oklahoma.  Data  obtained  from  this  array  were  processed 
using  optimum  filtering  techniques.  Although  both  single-channel  and 
multichannel  processes  were  employed,  the  results  obtained  to  date 
Indicated  that  a  one-sided  single-channel  optimum  filter  was  the  most 
effective  processor. 


SHAPPEE,  R.  M.,  E.  .1.  DOUZE.  and  R.  F.  KNIGIIT,  Deej>-\Voll  Research 
Quarterly  Report  No.  2,  TR  No.  66-2,  Contract:  VT/SOTiT.  AFWGail- 
13668.  Teledvno  Indust.,  Geotech.  Dlv.,  Garland,  Texas.  1966. 


A  five-instrument  array  of  vertical  seismometers  was  operated 
near  Franklin,  West  Virginia,  and  a  trlaxial  and  a  vertical  seismom¬ 
eter  were  operated  as  an  array  at  the  site  near  Apache.  Oklahoma. 

A  test  site  near  Grapevine,  Texas,  was  operated  throughout  the  period 
covered  by  this  report.  The  coordinate  transformed  output  of  the  trl¬ 
axial  seismograph  was  compared  with  the  output  of  conventional 
seismographs.  Minor  differences  were  found.  Wiener  optimum  fil¬ 
ters  were  developed  for  use  with  digitally-processed  data.  An  exam¬ 
ple  of  the  degree  of  noise  suppression  achieved  with  one  of  the  con¬ 
templated  processing  techniques  Is  presented. 


SHAPPEE  II  M  .  E  .1.  DOUZE,  R.  F.  KNIGHT.  Deep-Well  Research. 
Quarterly  Report  No.  3,  Tech.  P"pt.  No.  66-46.  Contract  \T  5051. 

AF  33(657)- 13668,  Teledvne  industries,  Inc.,  Geotech  Division,  Gar¬ 
land,  Texas,  1966. 

The  deep-hole  trlaxial  seismometer  array  was  Installed  and 
briefly  operated  at  the  test  site  near  Grapevine.  Trxas.  It  will  he 
moved  to  a  site  near  Apache,  Oklahoma  and  operated  routinely  Anal¬ 
ysis  results  showed  that  the  energy  in  leleseismic  signals  recorded 
at  depth  agreed  closely  with  theory  for  the  first  five  seconds  of  the 
signal,  but  agreed  less  as  a  function  of  time  after  the  onset  of  the 
signal.  Inverse  filter  design  was  partially  successful,  hut  there  were 
limitations  in  the  design,  discussed  in  the  report.  An  off-line  com¬ 
puter  program  was  completed  to  unpack  the  field  recordings.  The 
program  is  highly  efficient  in  that  the  data  are  not  demultiplexed  ex¬ 
cept  at  the  final  output . 
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SIIAPPEE,  R.  M.,  II.  M.  KIRKPATRICK,  and  J.  R.  WISE,  Long- Period 
Seismograph  Development.  Quarterly  Rept.  No.  3,  1  Jan.  Through 
31  March  1967,  Tech,  ilept.  67-16,  Project  VT/6706,  Contract  AF 
33(6571-16406,  Teledyne  Industries,  Inc.,  Gcotech  Dlv.,  Garland, 
Texas,  1967. 

The  first  module  of  a  long-period  triaxial  borehole  seismometer 
was  assembled.  Preliminary  tests  were  conducted  to  determine  its 
operating  characteristics.  An  undesirable  mass  position  versus 
temperature  characteristic  was  observed.  Probable  causes  have  been 
determined  and  will  be  corrected. 


SllAPPKK,  R.  M.,  and  R.  F.  KNIGHT,  Innovations  In  Deep-Well  Instrumen¬ 
tation,  Kept.  No.  4410-83-X,  ContracF"5t>-78  (ARPA),  Trist.  of  Scl.  &  ' 
TccKT,  Univ.  of  Mich.,  Ann  Arbor,  Mich.,  1964. 

The  deep-well  seismometer,  operating  in  a  quiet,  constant  tem¬ 
perature  environment,  offers  the  possibility  of  obtaining  a  iong- 
pcrlod  output  by  filtering  the  short -period  response  and  providing 
additional  amplification. 

Recent  work  permits  remote  weight-lift  calibrations  at  normal 
operating  gain  levels,  real  time  filtering  of  long  period  microseisms 
has  been  accomplished  In  the  field,  operational  amplifiers  have  been 
used  to  raise  the  system  magnification,  and  filter-amplifier  combina¬ 
tions  have  been  designed  to  produce  a  long-period  response  from  the 
deep-well  seismograph. 


SllAPPKK,  R.  M.,  A.  W.  SIMMONS,  D.  M.  KIRKPATRICK.  Long-Period 
Seismograph  Developntent ,  Quarterly  Rept.  No.  2,  1  October  Through 
3T December  1966,  RepT  No.  TR  67-1,  Contract  VT/670t>,  AF  33(657)- 
16406,  Teledyne  Industries,  Geolech  Dlv.,  Garland,  Texas,  1967. 

Details  of  the  design  of  a  L-P  triaxial  itorehoic  seismometer  were 
completed.  Preparations  were  started  for  field  use  of  the  seismometer 


SllAPPKK.  It.  M..  W.  TROTT.  and  11.  M.  KIRKPATRICK.  Long-  Period 
Seismograph  Development,  Quarterly  Rept.  No.  1,  i  July  Through 
ITIISeptember  1966,  Ice  ITT  Rept.  No.  66-94,  Contract  VT/6706, 

AF  33(6571-16406,  Telcdvne  industr..  Gcotech.  Dlv.,  Garland.  Texas 
1966. 

Equipment  was  designed  and  constructed  to  perform  a  thermal 
noise  experiment.  The  ohjcctive  of  the  experiment  was  to  experi¬ 
mentally  investigate  the  H|>cctral  distribution  of  noise  energy’  In 
seismometers  and  galvanometers  and  their  interconnections.  The 
equipment  used  in  the  experiment  is  described. 

A  long-|)criod  triaxial  borehole  seismometer  was  designed  The 
design  has  preserved  ideal  "I .a  Costc"  geometry  in  that  changes  in 
period  are  accomplished  through  a  controlled  positive  restoring 
force  rather  than  through  alteration  of  the  geometry.  Also,  temper¬ 
ature  compensation  Is  designed  to  preserve  the  geometry.  The  sets- 
mom3tor  is  designed  such  that  it  will  withstand  shipping  and  installa¬ 
tion  acceleration  while  completely  assembled. 
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SHATASVILI,  S.  K.,  "A  Three-Dimensional  Problem  on  the  Theory  of 
Standing  Elastic  Waves  for  a  Given  Displacement  at  the  Edge  of  the 
Pok  ady,  Akad.  Nauk.  SSSR.  Vol.  83,  No.  6,  pp.  809-811, 
(Translated  from  Russian),  Contract  DA  49-083  OSA-3137. 

..  ..  Tfhe  three-dlmensiuiial  dynamic  problem  and  the  theory  of  elas¬ 
ticity  for  a  given  displacement  at  the  boundary  of  the  medium  is 
examined  for  the  case  of  standing  waves  in  elastic  media. 

SHEBALIM,  N.  V.,  "Determination  of  Focal  Depth  on  the  Basis  of  Macro- 

r5"1^ta,WI‘h  Consideration  of  the  Influence  of  the  Low- Velocity 
fJ.a-yerL  l£Hdy  Inst-  Flz»l<i  Zemli,  Akad.  Nauk,  SSSR,  No.  5.  dd.  100- 
113,  1959,  (Translated  from  Russian),  Contract  DA  49-083  OSA-3137. 

deter^|en?nrtlfCle  I*?”1!!!®8  f°rmulas  proposed  by  various  authors  for 
determining  focal  depth  on  the  basis  of  a  decrease  of  intensity  with 

e  pi  central  distance.  It  is  shown  that  the  divergences  between  the  for¬ 
mulas  can  be  explained  by  an  essentially  different  character  of  the 
intensity  decrease  at  the  earth's  surface  for  normal  and  deep  earth¬ 
quakes.  A  universal  set  of  master  curves  is  proposed  for  a  graphic 
determination  of  focal  depDi  on  the  basis  of  macroseismic  intensity 


SHELL  DEVELOPMENT  CO.  (STAFF),  Rock  Failure  in  Torsion  Tests, 
Semiannual  Tech.  Rept.  No.  2,  ContfTNo'.'  AF  19(628)-2784  ShelF 
Development  Co.,  Houston,  Texas,  1964. 

.  ii  Dlscussed  is  the  development  of  a  new  technique  for  jacketing 
hollow  rock  cylinders.  Because  of  the  difficulty  of  this  project  those 
who  worked  on  it  used  most  of  the  six  months  covered  by  the  report 
to  work  on  it.  They  calibrated  a  new,  more  sensitive,  internal  force 
torque  gauge,  developed  a  technique  for  copper  jacketing  hollow 
rock  cyhnders  internally  and  externally,  and  made  several  torsion 
tests  on  hollow  cylinders  of  Solenhofen  limestone.  Still  to  be  verified 
is  the  curve  yielded  by  a  pi  *  of  octahedral  shear  stress  versus  mean 
pressure  at  failure,  which  appears  to  lie  between  the  triaxial  com¬ 
pression  and  extension  curves  for  the  rock.  Researchers  may  achieve 
of  determining  the  influence  of  the  intermediate  principle  stress  on 


SHEPPAip  R.  M  JR  Determinations  of  LASA  Detection  and  Location 
kurilejslands  Events,  Tech.  Note .Ttept ,  No.~ESD -TTU- 
68-32,1,  Mass.  Inst.  Tech.,  Lincoln  Labs..  Lexington,  Mass.,  1968 

.  .  7o«rKurilf.lslands  0063,1  Bottom  Seismographie  Experiment  of 
late  1966  provided  a  source  of  epicenters  for  small  regional  and  local 
events  in  a  seismic  region.  Epicenters  obtained  from  ocean  bottom 
seismometer  data  and  from  the  U.  S.  Coast  and  Geodetic  Survey  were 
used  to  evaluate  the  Montana  LASA  epicenter  location  ability.  Epi¬ 
centers  determined  by  a  plane  wave  approximation  method  gave  mis- 
location  errors,  relative  to  the  CGS  locations,  that  averaged  about  ' 

,  km.  The  same  events  were  mislocated  an  average  of  80  km  when 
the  epicenters  were  determined  by  a  closely  spaced  grid  of  beams. 
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SHEPPARD,  R.  M.,  JR,,  Values  of  LASA  Time  Station  Residuals.  Velocity 
and  Azimuth  Errors,  Tech.  Note.  Contract  AF  * 

chusetts  Inst.  Tech.,  Lincoln  Labs.,  Cambridge,  Mass.,  1967. 

Some  results  are  presented  on  work  in  the  areas  of  station  time 
corrections  and  P-wave  velocity  measurements  at  the  Montana  LASA. 
The  value  of  the  station  correction  in  epicenter  determination  and 
beamforming  is  shown  to  be  a  significant  factor  in  reducing  gross 
errors  in  epicenters  and  thereby  yielding  a  more  accurate  measurement 
of  source  and  signal  characteristics.  Factors  in  the  crust  and  mantle 
that  contribute  to  the  station  errors  are  discussed  and  some  inferences 
drawn  from  the  data. 


SHEPPARD,  R.  M.,  Jr.,  E.  J.  KELLY,  and  H.  W.  BRISCOE,  Some  Observa- 
tions  of  Weak  Japanese  Earthquakes  at  the  Montana  LASA,  Tech.  Note, 
Rept.  No.  TN-1968-3,  Contract  No.  AF  19(6 2 8 )-5 167 ,  Lincoln  Labs., 
Mass.  Inst,  of  Tech.,  Lexington,  Mass.,  1968. 


Data  on  small  local  earthquakes  were  obtained  from  a  tripartite 
located  on  the  island  of  Honshu,  Japan.  Epicenters  and  origin  times 
were  computed  from  the  data  but  local  magnitudes  could  not  be  de¬ 
termined.  LASA  beams  were  formed  at  and  around  the  computed 
epicenters  to  determine  if  the  event  could  be  detected  on  the  array. 
From  the  original  population  of  about  150  events,  only  28  could  be 
detected  or  were  marginal.  The  LASA  epicenters  were  obtained  by 
beamsplitting  and  were  found  to  be  consistent  with  the  theoretical 
location  errors  expected  for  beams  steered  to  Japan.  Although  the 
total  number  of  events  visible  at  LASA  were  small,  it  was  consistent 
with  a  beam  detection  threshold  of  3.5  for  beams  steered  to  Japan. 


SHERMAN,  D.  I.,  "The  Problem  of  the  Stressed  State  of  a  Loadable  Half- 
Plane  with  Two  Recessed  Circular  Openings,”  Trudy  Inst.  Fiz.  Zemli, 
A.  N.  SSSR,  No.  2,  pp.  187-210,  1959,  (Translated  fromlftissian),  Con¬ 
tract  DA  49-083  OSA-3137. 

This  report  devises  mathematical  equations  and  tables  to  deter¬ 
mine  the  effect  of  gravity  in  a  medium  with  weakened  zones  or  openings 


SHNEERSON,  M.  B.,  "Interpretation  of  Uodogrnphs  of  Refracted  Waves  in 
the  Exploration  of  Sloping  Platform  Structures.”  Akad.  Nauk.  Prik. 
Geofizika.  Vol.  22,  pp.  3-19,  1959,  (Translated  from  the  RussianlTCon- 
tract  SD-78. 

The  exploration  problem  is  such  that  none  of  the  methods  makes 
it  possible  to  construct  the  deep  boundaries  from  the  exact  method 
of  time  fields.  Moreover,  the  method  of  the  t  (x)  curve-differences, 
like  the  method  of  t  (x)  curves,  is  very  approximate  and  in  using  the 
method  of  differences  of  reduced  hodographs,  it  is  necessary  for  the 
determination  of  velocity  discontinuities  to  be  very  accurate.  In 
connection  with  this,  this  paper  gives  a  differential  method  of  inter¬ 
pretation  by  means  of  which  it  would  be  possible  to  construct  the 
deep  boundaries  using  the  time  fields  method  without  fixing  the  velocity 
discontinuities.  This  paper  includes  an  analysis  of  the  possible  errors 
of  interpretation  in  using  the  t  or  the  method  of  differences  of  t  in 
the  case  of  vertically  layered  media.  ° 


540 


WILLOW  RUN  LABORATORIES 


SHOPLAND,  R.  C.,  Design  of  Portable  Strainmeter  System,  Special  Rept., 
15  August  to  30  December  19(59,  Rept.  No.  TR  70-6,  Contract  VT/ 
8703,  F33657-69C-0757,  Geotech-Teledyne  Co.,  Garland,  Texas, 

1970 


V  AC  20, 175  VU  Six  portable  strainmeter  systems  were  designed  and  built  foi 

AD  869  021  deployment  in  mine  tunnels  and  shallow  trenches  to  measure  strains 

induced  by  high  yield  underground  events  at  epicentral  distances  as 
short  as  30  km.  The  system  is  designed  to  detect  earth  strains  of 
5  x  10-10  or  smaller  over  a  horizontal  interval  of  6  meters  in  the 
period  range  10  seconds  to  dc,  and  to  record  the  signals  on  magnetic 
tape.  Strains  are  detected  by  a  variable-capacitance  transducer 
attached  to  a  quartz-tube  translating  member.  Qitput  signals  are 
maintained  within  a  dynamic  range  of  30dBfor  an  input-signal  range 
of  66  dB  by  an  offset  biasing  technique  which  uses  a  precision  voltage- 
level  detector  and  a  digital-to-analog  converter.  Temperature  mea¬ 
surements  are  resolvable  to  within  0.001  degree  Centigrade  by  the 
same  offset  biasing  technique.  The  strainmeter  is  calibrated  with 
a  temperature-compensated  electromagnetic  calibrator  mounted  at 
the  fixed  end  of  the  quartz  tubing.  The  strain  detector  is  calibrated 
and  the  capacitor  plates  positioned  over  a  range  of  12  x  10-6  meters 
in  steps  of  5  x  10-9  meters  by  use  of  a  stepping  motor  and  motion 
reducer. 


SHOPLAND,  R.  C.,  Evaluation  of  Held  Operational  Characteristics  of  the 
Portable  Strainmeter  System,  3peciaTRepfT71^  Dec.  TS69  to  V)  June 
ISTff.  Conti  ct  VT/ft703.T3365"-69C-0757,  Teledyne-Geotech,  Gar¬ 
land,  Texas.  1970 

VESfAC  20,404  VU  This  report  covers  an  evaluation  of  the  field  operational  charac¬ 

teristics  of  six  portable  strainmeter  systems  installed  in  near-sur¬ 
face  tunnels  and  trenches  on  and  near  the  Nevada  Test  Site  to  make 
measurements  of  induced  strains  from  high  yield  underground  ex¬ 
plosions.  Included  is  an  evaluation  of  instrument  operating  charac¬ 
teristics;  limitations  imposed  by  environmental  factors;  and  data 
processing  techniques. 

SliOPLAND,  II.  C.,  Multicomponent  Strain  Seismograph,  Quarterly  Rept. 
No.  2,  Rept.  No.  TR  6*-5.  Project  VT/'508l,  Contract  AF  33(657)- 
15288,  Teledyne  Indust. .  Gcotech.  Div.,  Garland,  Texas,  1966. 

Three-component  strain  and  Inertial  seismographs  with  matched 
phase  and  amplitude  responses  were  developed  and  field  tested  at  the 
Wichita  Mountains  Seismoiogical  Observatory  (WMSO).  Analog  data 
recorded  on  magnetic  tape  were  processed  at  Geotech’s  Central  Data 
Processing  Facility.  Poor  cancellation  of  seismic  noise  obtained  by 
summing  vertical  strain  and  inertial  instruments  suggests  that  the 
noise  might  he  contaminated  with  higher  mode  Rayleigh  waves  and  or 
body  waves.  On  the  other  hand  similarity  in  character  of  the  seismic 
noise  l>etween  horizontal  strain  and  horizontal  inertial  seismographs, 
together  with  marked  directionality  of  some  of  the  noise,  has  ied  to  a 
significant  enhancement  of  signals  using  a  directional  strain  array. 
This  result  may  prove  to  be  a  breakthrough  in  the  strain  program.  A 
special  report  of  preliminary  results  on  enhancement  of  P  waves  has 
l)cen  prepared  and  is  appended  to  this  report.  A  comparison  of  empir- 


VESIAC  13,841  VU 
AD  480  349 


541 


WILLOW  RUN  LABORATORIES 


leal  strain  measuremerts  and  strain  computed  from  half-space  theory 
Indicates  3  50*^, loss  of  vertical  strain  for  fundamental  Rayleigh  waves 
at  WMSO.  To  verify  this  result,  a  new  variable-capacitance  trans- 
ducer-calibrator  has  been  designed  to  obtain  a  more  reliable  calibra- 
tor  motor  constant  for  the  vertical  strain  seismometer. 
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SHOPLAND,  R.  C.,  Multicomponent  S»raln  Seismograph.  Quarterly  Rept. 

No.  3,  Tech.  Rept.  No.  66-45,  Contract  Vt  5081,  AF  33(657 )- 15288 
Teledyne  Industries,  Inc.,  Geotech  Division,  Garland,  Texas,  1966 

Principal  emphasis  was  placed  on  ascertaining  that  the  vertical 
strain  seismometer  at  WMSO  has  the  correct  phase  response.  Ob¬ 
servations  of  P  waves  near  1  cps  Indicate  the  existence  of  a  phase 
mismatch  as  large  as  35  degrees  between  vertical  strain  and  vertical 
Inertial  outputs:  however,  P  waves  at  the  same  frequency  do  not  indi¬ 
cate  a  phase  discrepancy  between  vertical  strain  and  crossed-strain 
outputs.  Also  discussed  arc  the  measurements  of  system  phase  using 
a  recently  installed  variable-capacitance  transducer  on  the  vertical 
strain  seismometer,  results  of  phase  measurements  over  a  three  month 
period,  measurements  to  obtain  a  more  reliable  value  of  the  motor 
constant  for  the  magnetostrlctive  calibrator,  and  other  subjects. 


VKSIAC  14,625  VU 
AD  485  535 


SHOPLAND,  R.  C.,  Multicomponent  Strain  Seismograph.  Quarterly  Report 
No.  4,  1  April  to  75  June  1966 ,”  Tec  hn  ica  I  TtcportNo .  66-68,  Contract 
VT  5081,  AF  33(657 )- 1 5288,  Teledvne  Industries,  Geotech  Division 
Garland,  Texas,  1966, 

Verification  of  the  correct  phase  response  of  the  variable  capi- 
tance  transducer  has  permitted  the  running  of  several  tests  to  Inves¬ 
tigate  phase  discrepancies  In  the  vertical  strain  seismometer.  An 
Indicated  20°  phase  shift  has  led  to  planning  of  more  tests  to  deter¬ 
mine  whether  the  magnetostrictive  calibrator  or  the  Instrument  itself 
is  the  contributing  factor.  During  this  quarter,  modification  of  the 
horizontal  strain  seismograph  housing  and  drilling  of  a  new  Imrehole 
with  compliant  casing  were  Completed.  Instrumentation,  preliminary 
strain  measurements  of  Rayleigh  waves  from  a  limited  number  of 
earthquakes,  and  routine  recording  of  strain  data,  are  discussed. 


VESIAC  15,161  VU 
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SHOPLAND,  R.  C.,  Multicomponent  Strain  Seismograph,  Quarterly  Rept. 
No.  5,  1  duly  to  30  September  7966^  Tech.  Rept .  No.  66-93,  Contract 
VT  5081,  AF  33(6571-15288,  Telcdyne  Industr.,  Geotech.  Dlv., 
Garland,  Texas,  1966. 

Phase  response  tests  of  the  magnetostrictive  calibrator  on  the 
vertical  strain  seismometer  Indicate  that  the  calibrator  is  the  chief 
cause  of  phase  lag  measured  at  the  output  of  the  seismometer  during 
calibration.  Further  tests  are  necessary  to  resolve  existing  phase 
uncertainties,  which  are  less  than  about  10  deg.  at  frequencies  l»elow 
3  cps,  and  larger  than  10  deg.  above  3  cps.  Spectra  of  microseisms 
recorded  by  the  vertical  strain,  crossed  horizontal  strains,  and  (heir 
summation  were  examined  to  determine  the  similarity  of  the  outputs 
of  the  strain  seismographs.  Further,  a  preliminary  examination  of 
the  ability  of  the  north  and  east  summed  horizontal  strain  and  inertial 
seismographs  to  reject  mtcroscisms  was  undertaken  employing 
spectra. 
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SHOPLAND,  R.  C.,  Multicomponent  Strain  Seismograph.  Final  Rcpt.  No. 
TR  68-3,  1  July  1965  to  31  Dec.  1967,  Project  VT/5081,  Contract 
AF  33(657)- 15288,  Teledyne,  Inc.,  Geotech  Dlv.,  Garland,  Texas, 
1968. 

A  multicomponent  system  of  strain  and  Inertial  seismographs 
has  been  developed  and  evaluated  at  Wichtta  Mountains  Seismic  Ob¬ 
servatory.  Die  capability  of  strain  and  Inertial  seismographs  to 
operate  as  matched  pairs  has  been  demonstrated.  The  predicted  re¬ 
sponse  of  strain  seismometers  to  earth  motion  is  verified  by  the 
existence  of  the  proper  phase  and  amplitude  relationship  and  high 
coherence  among  selected  seismographs  for  single-source  signals. 


SHOPLAND,  R.  C.,  Short- Per i'jd  Multicomponent  Strain  System,  Quarterly 
Rept.  No.  1,  15  Feb.  -  31  May  1968,  Project  VT,  8704,  Contract  F33657- 
67C-0948,  Teledyne,  Inc.,  Geotech  Dtv.,  Garland,  Texas,  1968. 

A  five-component  system  of  matched  short-period  strain  and 
inertial  seismographs  at  Wichita  Mountains  Observatory  was  expanded 
to  Include  a  three-component  system  of  matched  long-period  strain 
and  Inertial  seismographs  for  recording  large  magnitude  earthquakes. 

A  data  library  and  quality  assurance  procedure  has  been  established. 
Calibration  of  the  vertical  strain  seismometer  with  both  a  short  rod 
and  a  rod  of  standard  length  shows  an  apparent  mechanical  signal 
loss  of  22  percent  and  a  corresponding  phase  change  as  large  as  four 
degrees. 


SHOPLAND,  R.  C.,  Summary  of  Strain  Seismograph  Work  at  Gootech, 
Tech.  Rept.  64-120,  Project  VT/072,  Contract  AP  33(G57)-9967, 
Geotech.  Corp.,  Garland,  Texas,  1964. 

The  major  purpose  of  this  program  Is  to  enhance  P-wave  signals 
by  a  combination  of  strain  and  pendulum  seismometers.  Secondary 
purposes  are  to  identify  waves  with  this  combination  and  to  increase 
the  capability  of  detecting  long-period  signals.  Studies  so  far  have 
revealed  that  the  earth  is  straining  as  predicted  by  theory.  The 
application  of  the  azimuthal  decadence  of  strain  for  enhancing  P 
signals  api>ears  promising.  The  ability  of  a  phase-matched  combina¬ 
tion  of  |iendulum  and  strain  seismographs  to  cancel  a  substantial 
amount  of  background  noise  is  demonstrated.  The  designs  of  the 
horizontal  and  vertical  strain  Instruments  installed  at  Fort  Sill  also 
are  shown. 


SHOPLAND,  R.  C.,  R.  li.  KIRKLAND,  Multicomponent  Strain  Seismograph. 
Quarterly  Rept.  No.  9,  Rept.  No.  TR  67-59,  Project  VT  '5001,  Contract 
AF  33(6571-15288,  Teledyne  Indust.,  Inc.,  Geotech  Div.,  Garland, 
Texas,  1967. 

Earthquake  data  and  phase  and  amplitude  responses  measured 
at  both  the  fixed  and  free  ends  of  the  horizontal  strain  seismometer 
show  no  discrepancies  that  would  explain  the  apparent  loss  of  motion 
between  the  ends  during  calibration.  Die  capability  of  the  long-period 
horizontal  strain  ind  inertial  seismographs  to  operate  as  a  matched 
pair  has  l>een  demonstrated.  Die  ability  of  the  long-period  strain 
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directional  array  to  discriminate  between  surface  waves  arriving 
simultaneously  from  different  epicenters  was  also  successfully 
demonstrated.  An  evaluation  is  given  of  the  variable-capacitance 
transducer  as  a  calibration  monitor  and  as  a  transducer  for  recording 
seismic  data. 


VESIAC  19,153  VU 
AD  844  t>90 


SHOPLAND,  R.  C.,  and  R.  H.  KIRKLIN,  Short-Period  Multicomponent 
Strain  System,  Quarterly  Rept.  No.  3,  1  September  to  30  November 
1968,  Rept.  No.  68-48,  Contract  VT/8704,  F33657-68C-0948,  Teledyne 
Indust.,  Inc.,  Geotech  Division,  Garland,  Texas,  1968 

An  examination  of  film  recordings  of  strain  noise,  pressure 
fluctuations  inside  and  outside  of  tiie  strain  vault,  and  wind  velocity 
at  WMO  suggests  that  the  long-period  noise  observed  on  the  strain 
traces  is  caused  by  wind-pressure  fluctuations  that  are  coupled  more 
strongly  through  the  ground  or  by  compression  of  the  vauit  structure 
than  through  leakage  of  air  through  the  vault  enclosure. 


VESIAC  19,542  VU 
AD  850  890 


SHOPLAND,  R.  C.,  and  R.  11.  KIRKLIN,  Short-Period  Multicomponent  Sirain 
System,  Final  Rept.,  16  Feb.  1968  to  15  Feb.  19697"Rept.  No.  TR'69-il, 
Contract  VT/8704,  F33657-68C-0948,  Teledyne  lndust.,  Inc.,  Geotech 
Div.,  Garland,  Texas,  1969 

A  five-component  system  of  matched  short-period  strain  and 
Inertial  seismographs  at  Wichita  Mountains  Observatory  (WMO)  was 
expanded  to  include  a  three-component  system  of  matched  long-period 
strain  and  inertial  seismographs  for  recording  iarge  magnitude  earth¬ 
quakes.  An  examination  of  film  recordings  of  strain  noise,  pressure 
fluctuations  inside  and  outside  of  the  strain  vault,  and  wind  velocity 
at  WMO  suggests  that  the  long-period  (I.P)  noise  observed  on  the 
strain  traces  Is  caused  by  wind-pressure  fluctuations  that  are  coupled 
more  strongly  through  the  ground  or  by  compression  of  the  vauit 
structure  than  through  leakage  of  air  through  the  vault  enclosure,  A 
series  of  improvements  reduced  the  noise  levei  of  the  long-period 
strain  seismographs  substantially.  However,  study  of  the  detection 
capability  of  the  WMO  LP  strain  seismographs  shows  that  the  environ¬ 
mental  noise  still  severely  limits  detection.  A  study  of  the  direc¬ 
tional  characteristics  of  the  seismic  noise  shows  that  the  predominant 
microseisms  In  the  band  O.i  to  0.5  li/.  can  be  partially  rejected  by 
horizontal  strain-inert iai  seismograph  combinations.  From  a  study 
of  S-wave  enhancement,  It  is  concluded  that  there  is  no  one  combina¬ 
tion  of  seismograph  outputs  that  can  be  used  in  general  to  provide 
enhancement  of  aii  recorded  S  waves.  The  P'P'P’  phase  from  a  magni¬ 
tude  8.2  earthquake  was  enhanced  by  suppressing  20-sec  Rayleigh 
waves  with  the  short-period  vertical  strain  and  vertical  inertial  seis¬ 
mograph  combination  at  WMO.  The  capability  of  rejecting  6-second 
microseisms  was  demonstrated  using  a  long-period  horizontal  strain- 
inertial  seismograph  combination.  A  study  of  the  wave  composition 
of  two  explosions  and  one  earthquake  suggests  that  the  iess  complex 
Pn  coda  of  explosions  may  be  a  useful  tool  in  discriminating  between 
earthquakes  and  explosions.  From  recordings  of  the  iarge  NTS  ex¬ 
plosion  I30XCAR  it  has  been  |xissibie  to  isolate  P.  prograde,  and 
retrograde  motion  In  sections  of  the  Pn  coda,  and  Sli  motion  in  the 
Lg  phase.  In  contrast  with  WMO,  seismic  noise  at  Garland.  Texas, 
and  iluulton.  Maine,  has  been  effectively  suppressed  by  a  matched 
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combination  of  vertical  strain  and  vertical  ine-iial  seismographs. 

A  higher  signal-to-nolse  ratio  Is  necessary  '.j  evaluate  the  suppres¬ 
sion  of  microseisms  in  the  region  of  1  llz  at  WMO  and  Houlton.  Using 
an  improved  electromagnetic  calibrator,  field  tests  at  WMO  indicate 
about  a  20  percent  loss  of  motion  between  fixed  and  free  ends  of  both 
the  vertical  and  the  horizontal  strain  seismometers. 


VESIAC  19,674  VU 
AD  853  413 


SHOPLAND,  R,  C.  and  R.  H.  KIRKLIN,  Short- Period  Multicomponent  Strain 
Sj[stem,  Supplement  to  Final  Rept.,  ^November  1968  to  25  April  1969 
Rept.  No.  TR  69-20,  Contract  VT  '8704,  F33657-68C-0948  Teledyne 
Geotech.  Div.,  Garland,  Texas,  1969 

A  vertical  strain  seismograph  and  companion  inertial  seismograph 
were  installed  and  operated  at  Houlton,  Maine  as  a  logical  follow-up 
on  the  successful  enhancement  of  P  waves  at  Garland,  Texas.  Cultural 
no'se  at  Garland  was  suppressed  approximately  10  dB  in  the  frequency 
range  1  to  3  Hz  and  noncultutal  microseisms  at  Houlton  were  sup¬ 
pressed  an  average  of  10  dB  in  the  frequency  range  0.12  to  0.7  llz. 

At  both  sites,  lack  of  suppression  of  the  microseisms  near  1  Hz  is 
attributed  to  either  a  low  ratio  of  seismic  signal-to-systcm  noise;  a 
complex  mixture  of  seismic  waves;  or  a  threshold  microscismic 
noise  level  helow  which  the  mechanical  regime  (composed  of  the 
country  rock,  the  borehole  casing,  and  the  seismometer)  does  not 
respond  properly  to  either  the  particle  displacement  or  the  differen¬ 
tial  particle  displacement.  The  measurement  of  strain  over  a  larger 
interval  is  recommended  in  order  to  increase  the  differential  displace¬ 
ment  acted  upon  by  the  seismometer,  as  well  as  to  increase  the  ratio 
of  micro  seism  s-to- system  noise.  The  relative  merits  of  the  tech¬ 
nique  'f  frequency  filtering  to  enhance  P  waves  was  compared  to  the 
technique  of  combining  vertical  inertial  and  vertical  strain  seismo¬ 
graph  ut puts.  In  contrast  to  the  successful  application  of  the  latter 
technique,  frequency  filtering  not  only  failed  to  suppress  microseisms 
in  the  frequency  range  of  the  P  waves,  but  also  attenuated  first  motion 
and  distorted  the  P  wave. 


VESIAC  18,779  VU 
AD  840  291 


SHOPLAND,  R.  C„  R^  II.  KIRKLIN.  and  .1.  R.  SHEKWIN,  Short-Period 
Multicomponent  Strain  System,  Quarterly  Rept.  No.  27 1  June  to"3l 
August  1968,  Rept.  No.  68-37,  Contract  VT'8704,  F33657-68C-0048, 
Teledyne  Indust.,  Inc.,  Geotech.  Div.,  Garland,  Texas,  1968 

The  P’P'P’  phase  from  a  magnitude  8.2  earthquake  was  enhanced 
by  suppressing  20-sec  Rayleigh  waves  with  the  short-period  vertical 
strain  and  vertical  inertial  seismograph  combination  at  WMO.  Signal 
enhancement  hy  use  of  a  continuous  real-time  spectral  display  of 
suppressed  noise  at  WMO  is  not  feasible  in  the  frequency  band  0.2- 
4.0  llz  because  of  a  lack  of  lime  continuity  of  the  spectral  windows. 
True  coherence  of  the  seismic  noise  at  WMO  in  the  region  of  I  llz  ' 
wiil  remain  indeterminable  unless  the  ratio  of  seismic  noise  to 
system  noise  is  substantially  increased. 


S11UMWAY,  R.  H.,  Frequency  Dependent  Estimation  and  Detection  for 

Se^inicArrays,  Sci.  Rept.,  RcpU  No.  242,  Contract  VT'9706,  F33G57- 
69C-0913,  Toledync  Indust.,  Inc..  Alexandria,  Va.,  1970 


545 


WILLOW  RUN  LABORATORIES 


VESIAC  20,117  VU 
AD  866  634 


A  frequency  dependent  detection  and  estimation  procedure  based 
on  the  generalized  likelihood  principle  is  applied  to  several  models 
appropriate  for  vertical  and  horizontal  seismic  arrays.  When  data 
is  constructed  so  as  to  conlorm  to  the  idealized  model  excellent 
agIfeiment  w,thitheorel|cal  detection  limits  is  shown.  Multiple  signal 
models  are  analyzed  in  the  frequency  domain  with  the  presence  of 

components  indicated  in  terms  of  power  spectral  ratios. 
Table  of  the  central  and  non-central  F  distribution  are  used  to  deter¬ 
mine  false  alarm  and  signal  detection  probabilities.  A  number  of 
examples  using  real  seismic  data  are  presented. 


VESIAC  14,986  VU 


SHUTBf3.u  p-’  Sfudy  of  thc  Earthquake  P  Phases  which  Have  Pene- 
* Cor£>  Flnal  Scientific  Report,  Contract  AF- 
AFOSR-705-64,  Texas  Tech.  College,  Lubbock,  Texas,  1966. 

Travel-times  of  all  earthquake  phases  which  enter  the  core  as 
and  emerge  as  P  are  explained  in  terms  of  a  core  model  containing 
ion  Ve  ,Cfu  yud,SCOr"lnUlticS-  Amplitudes  of  PKIKP  and  PKP  change 
woo  , distance  from  the  source  except  In  the  range 
1  ,  0  152  •  1,1  this  ranRe  large  amplitudes  are  observed  which  re- 

sult  from  the  simultaneous  arrival  of  two  phases  as  well  as  large  am- 
pl  tudes  which  represent  the  PKP  caustic.  Amplitudes  in  the  caustic 
might  allow  detection  of  events  smaller  than  magnitude  4.  In  all  din- 
PKIKP  and  PKP  are  useful  in  magnitude  determination 
but  added  care  must  be  taken  if  they  are  used  in  the  distance  range 
w j ce  amplitudes  arc  large.  Magnitudes  determined  from  PKIKP 
and  PKP  are  very  consistent  as  are  focal  depths. 


VESIAC  19,628  VU 
AI)  852  390 


SIMMONS,  A  W.,  tang- Period  Triaxial  Seismograph  Development.  Final 
Rcpt.,  15  June  156616^28  February 7969,  Rcpt.fJb.  Tft  69-T7  Con- 
19691  VT  67°6,  AF  33(657)- 16406,  Teledyne-Geotech,  Garland,  Texas, 


A  long-period  triaxial  seismometer  (Model  26310)  was  designed 
or  shallow  hole  operation.  The  design  has  preserved  ideal  "La  Coste" 
geometry,  in  that  changes  in  period  are  accomplished  through  a 
controlled  positive  restoring  force.  Laboratory  tests  and  field  evalua¬ 
tions  were  made  to  determine  the  effect  of  temperature  and  tilt  on 
mass  position  and  free  period  of  the  seismometer.  Redesign  of  the 
seismometer,  based  on  engineering  evaluation  and  field  reports 
resulted  in  a  reduction  of  the  number  of  components  and  functions 
required  and  in  turn  resulted  in  an  overall  cost  reduction  for  a  com¬ 
plete  seismograph. 

A  thermal  noise  experiment  was  made  and  the  spectra  and 
coherence  of  the  noise  as  recorded  by  the  long-period  triaxial  and 
the  standard  long-peiiou  seismographs  at  UDSO  were  computed. 


VESIAC  8742  VU 


SIMMONS  G.,  ConMnuoua  Temperature  Logging  Equipment.  Contract  VT/ 
1139,  AF  33(600 )-433t)U,  Southern  Methodist  Univ.,T5illas  Texas 
1964  *  *  * 


Temperature  logging  of  boreholes  as  a  continuous  function  of 
depth  yields  more  information  than  measurements  made  at  discrete 
depths  and  requires  no  more  time.  Continuous  logging  equipment 
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VESIAC  14,172  VU 


VESIAC  19,301  VU 
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is  described  that  has  a  resolution  of  about  0.01<>C,  and  is  suitable 
for  use  to  depths  of  at  least  10,000  feet. 


SIMMONS,  G.,  Experimental  Study  of  Thermal  Conductivity,  Final  Report. 
Contracts:  AF-AFOSR-418-63,  and  AF-AFOSR-41B-6  5,  Southern 
Methodist  Univ.,  Dallas,  Texas,  1966. 

Temperatures  have  been  measured  In  some  150  wells  and  exten¬ 
sive  collection  of  cores  from  most  of  these  wells  has  been  made  in  an 
effort  to  determine  the  amount  of  heat  flowing  from  the  interior  of  the 
earth  in  the  U.  S.  A  logging  system  for  measuring  temperatures  with 
a  precision  of  .0I°C  was  developed  for  this  project  and  has  been  tested 
extensively  in  the  field.  An  extensive  collection  of  rock  material  for 
the  measurement  of  physical  properties  was  made. 


SIMMONS,  G.,  Experimental  Study  of  Thermal  Conductivity,  Final  Report, 
Contract  AF  49(638)- 1064,  Mass.  Inst,  of  Tech.,  Cambridge,  Mass., 
1967 


Three  papers,  a  review  of  an  article,  and  a  map  showing  status 
of  heat  flow  work  in  the  United  States  in  April  1966  were  accomplished 
under  this  contract. 


SIMMONS,  G.,  Heat  Flow  in  the  Earth,  A  Short  Review,  Contract  AF 
49(6381-1694,  Mass.  Inst.  Tech. /Cambridge,  Mass.,  1966. 

In  this  report,  the  author  reviews  briefly  those  aspects  of  heat 
flow  that  are  of  interest  and  importance  to  earth  scientists.  After 
giving  a  resume  of  early  modern  determinations  of  heat  flow,  which 
is  an  effective  tool  for  the  interpretation  of  the  interior  of  the  earth, 
and  discussing  some  of  the  highlights  of  the  work  in  heat  flow,  the 
author  discusses  the  following  subjects:  (a)  the  results  that  have  al¬ 
ready  been  obtained  from  the  study  of  heat  flow;  especially  mentioned 
he.e  is  the  discovery  of  the  approximate  equality  of  continental  and 
oceanic  heat  flow;  (b)  how  heat  flow  is  measured:  (c)  geothermal 
jiower:  (d)  geological  aspects  of  heat  flow;  and  (e)  problems  that  re¬ 
main. 


SIMMONS,  G.,  Seismic  Coupling  -  Sci.  Kept.,  Contract  DA  49-183  OSA- 
3137,  Mass.  Inst,  of  Tech.,  Cambridge,  Mass.,  1968 

This  rej>ort  contains  the  results  of  a  symposium  on  seismic  coupling 
held  at  Stanford  Research  Institute  during  January  1968.  Included  are 
fourteen  papers,  three  abstracts  and  one  summary.  The  subject  matter 
ranges  from  rock  mechanics  to  implications  of  source  parameters  on 
seismic  systems  studies.  Of  prime  concern  is  improving  the  estima¬ 
tion  of  reliable  nuclear  yields. 


SIMMONS.  G.,  Jeniperature  Logging  and  Heat  Fiow,  Contract  AF  49(638)- 
1694,  Mass.  Inst.  Tech.,  Cambridge,  Mass.,  1966. 

About  150  measurements  of  heat  fiow  in  the  United  States  using 
weli  temperature  logging  techniques  are  current Iv  under  way.  Pre¬ 
liminary  results  are  given  in  this  report. 
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SIMMONS,  G.,  Ultrasonics  in  Geology.  Contract  AF-AFOSR-418-65,  South¬ 
ern  Methodist  University,  Dallas,  Texas,  1965, 

Ultrasonics  is  used  in  geology  for  the  determination  of  elastic 
properties  of  rocks  and  minerals.  For  measurements  on  rocks,  tech¬ 
niques  with  precisions  of  a  few  percent  have  come  into  use;  these 
measure  delay  times  of  elastic  waves  propagating  through  specimens 
several  inches  long.  For  single  crystals,  the  techniques  are  the  same 
as  those  uced  in  solid  state  physics  and  are  basically  interferometric 
methods.  Techniques  of  measurement  are  reviewed.  An  extensive 
bibliography  is  included. 


SIMON,  1.,  Tilt  meter  Instrumentation  for  Deep  Hole  Operation.  First 
Qiarterly  Kept.,  15  June  to  15  Sept.  1970,  Contract  F44620-70C-0074 
Arthur  D.  Little,  Inc.,  Cambridge,  Mass.,  1970 

This  report  covers  the  period  from  15  June  to  15  September  1970. 
During  this  period  the  work  tasks  on  the  development  of  a  biaxial 
deep  borehole  tilt  meter  progressed. 


SIMON,  1.,  Tiltnieter  Instrumentation  for  Deep  Hole  Operation  Second 
Quarterly  kept.,  Contract  K4462O-7OC-0074;  ArTOFBrXlttle  Inc 
Cambridge,  Mast.,  1970 

This  report  covers  the  period  from  15  September  to  15  December 
1970.  During  this  period  the  work  tasks  on  the  development  of  a 
biaxial,  deep  hole  tiltmeter  progressed  to  various  stages  of  completion. 


SIMON,  L,  M.  L.  COHEN,  A.  G.  EMSL1E,  and  C.  R.  SMALLMAN,  et.  al., 
Development  of  a  Three- Ax  is  Long- Period  Seismograph.  Final  Rept., 
Kept.  No.  69429,  Con.ract  F44620-67C-0107,  Arthur  D.  Little,  Inc. 
Cambridge,  Mass.,  1970 


Three-axis,  long-period,  compact  (borehole)  seismometer  system 
utilizing  feedback-controlled  seismic  transducers  based  on  magnetic 
suspension  principle  was  developed,  constructed  and  tested.  The 
system  includes  digital  tape  recording  and  data  processing.  The 
overall  system  response  is  flat  to  3db  over  a  pass  band  from  .02  to 
.07  Ilz  and  the  dynamic  range  is  60db.  Results  of  tests  show  that 
surface  waves  from  teleseisniic  events  of  m.  <  5  are  consistently 
recorded.  Horizontal  components  of  surface  waves  from  earthquakes 
as  small  as  m.  *  4.2  in  tiie  Gulf  of  California  region  have  been  ob¬ 
served  at  the  Ogdensburg,  New  Jersey  test  site. 


SIMONS,  R.  S.,  Characteristics  of  Instruments  and  Seismic  Noise  in  Two 
Shallow  Holes  at  Hysham ,  Montana  -  Tech.  Rept.  NoTM-SD,  Contract 
VT/6703,  AF  33(6571-16276  (AFTAC),  Teledyne  Industr.,  Geotech. 
Div.,  Garland,  Texas,  19CG. 

During  August  and  September  of  1965,  a  Geo  Space  Model  HS- 
10-1/ARPA  seismometer,  and  a  Geotech  Model  11167,  deep-weli 
seismometer  were  operated  in  two  adjacent  500  ft  holes  at  the  center 
of  l.ASA  subarray  F3  (near  Hysham,  Montana).  The  two  seismo¬ 
graphs  were  operated  concurrently  at  six  different  depths  from  71  to 
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500  feet.  A  reference  short-period  vertical  Benioff  seismograph  was 
operated  on  the  surface.  Signal  amplitudes  were  measured  at  all 
depths  to  cross-check  seismograph  magnifications,  and  noise  sam¬ 
ples  were  selected  representing  five  arbitrary  categories  of  noise 
situation  -  nighttime  calm,  daytime  calm,  traffic,  moderate  wind, 
and  high  wind.  Power  density  spectra  were  computed.  Both  seismo¬ 
graphs  operated  satisfactorily  and  recorded  equivalent  data. 


SIMONS,  R.  S.,  Operation  of  Long-Period  Seismographs  in  Deactivated 
Missle  St loa.  Tech.  Data  Rept.  No.  TR  68-4.' Project  VTVft7fl3  f-nn. 
tract  AF  33(657)- 16270,  F33657-67C-1457,  Geotech  Dtv.,  Teledyn- 
Inc.,  Garland,  Texas,  1968. 


VESIAC  18,337  VU 
AD  833  385 


For  a  period  of  over  six  months,  the  Long-Range  Seismic  Mea¬ 
surements  Program  operated  three-component  long-period  seismo¬ 
graphs  at  the  bottoms  of  two  deactivated  missle  silos  near  Franktown, 
Colorado  and  Mountain  Home,  Idaho.  TTje  bottoms  of  these  silos  are 
approximately  150  feet  below  the  surface.  At  each  site,  a  three-com¬ 
ponent  seismograph  was  also  operated  on  the  surface. 


VESIAC  17,602  VU 


SIMONS,  R.  S.,  PHILTRE  -  A  Surface  Wave  Particle  Motion  Discrimination 
Process,  Tech.  Rept.  No.  TR-67-55,  Contract  Vt/6703,  F33657-67C- 
1457,  Teledyne  Indust.  Inc.,  Geotech  Dlv.,  Garland,  Texas,  1967. 

A  digital  computer  process  is  described  which  examines  the  three- 
component  particle-motion  pattern  of  seismic  data  as  a  function  of 
frequency  and  uses  this  information  to  discriminate  against  all  motton 
except  surface  waves  arriving  from  some  pre-assigned  direction. 
Application  of  the  process  to  long-period  data  shows  that  tt  can  sub¬ 
stantially  tniprove  the  signal-to-not.se  ratios  of  Love  and  Rayletgh 
waves  from  earthquakes  and  underground  detonations.  The  PHILTRE 
program  includes  a  subroutine  which  provides  a  usable  estimate  of 
the  peak  amplitude  of  any  surface  wave  propagating  in  the  aimed  dtrec- 
tton. 


SIMONS,  R.  S.,  and  T.  T.  GOFORTH,  Percentages  Associated  with  the 
Detection  of  Long-Pertod  Surface  Waves  from  Low-Magnitude 
Events,  Rept.  No.  7885-1-X,  Contracts:  VT/4951,  A'f  33(657)- 
12145  -  DA  49-083  OSA-3137,  and  VT/1124,  AF  33(657)- 12373  - 
SD  78,  Teledyne  Indust.,  Inc.,  Gcotech  Dtv.,  Garland  Texas,  1967. 

VESIAC  15,915-R  VU  A  stattsttcal  survey  of  LRSM  Buliettn  data  was  made  to  ueter- 

mtne  the  percentage  of  earthquakes  from  whtch  long-pertod  surface 
waves  are  recorded,  as  a  function  of  event  magnttude.  A  survey  of 
the  scismologicai  buiietin  based  on  data  from  the  ftve  VELA 
UNIFORM  observatories  determined  detection  percentage  for 
Rayleigh  waves  as  a  funetton  of  epicentrai  dtstance,  magnitude,  and 
magnificat  ton  of  the  recordtng  tnstrument.  From  these  combined 
LRSM  and  observatory  data,  it  is  concluded  that  the  detectibility  of 
long-pertod  surface  waves  decreased  continuously  and  almost  linearly 
wtth  decreasing  magnitude,  wtth  no  apparent  magnttude  threshold 
below  which  earthquakes  do  /iot  generate  such  waves.  Also,  the  detect¬ 
ibility  of  surface  waves  ts  not  highly  sensitive  to  changes  in  epicentrai 
dtstance.  The  greatest  percentage  increase  in  surface  waves  detected 
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resulting  from  increased  magnification  is  obtained 
nitude  ranges. 


in  the  lower  mag- 


VESIAC  17,122  VU 


theLR^N0-  C'  ^d  O.  H.  LINDQUIST.  Comparison  of 

lor  !Mfn7m  SelSc 

neri^eaSUH6n]entS  Were  made  of  seismic  noise  recorded  by  short - 

ffr£iartCJlSS,n0Braph8  ft  te"  LRSM  Sites'  This  was  done  by 
tne  standard  LRSM  survey  method  and  an  integrated  power  density 

r:;s„  ™s  -”■*  &-  •»» 


VES1AC  19,024  VU 
AD  840  709 


tumwiNo,  n.  a, 


..  nLOLn,  preliminary  Reixirt  on  a  Single-rhannm 

no7rMl7TF^^^-N^re. 

fPT  a  N  •  TR  Contract  VT  87037~F338bV-fe8C-0734 
Teledyne  Indust.,  Inc.,  Geotech  Div.,  Garland,  Texas,  1968 

The  probability  distribution  of  the  sample  power  of  long-period 
micro  seismic  noise  at  any  frequency  can  be  represented  as  that  of 
a  scaled  chi-square  variable.  A  computer  program  has  been  wrU  en 
which  est,mates  the  upper  90  percent  probability  limit  on  this  dis¬ 
tribution  for  a  series  of  discrete  frequencies  representing  the  lone 
period  spectrum,  from  a  set  of  sequential  samples  of  the  noise  &b- 

m,en  Hn  i  theSe, UPPer  90  perCent  '«>»,  ^  sped , -a  of  ^se¬ 

quent  data  samples  results  in  a  substantial  improvement  in  the  time 

fnZ's  S'Rnal-t0;noise  of  any  transient ^Sgh  wave ^ * ££ 

O, !,«  «“b,f„Tuen.‘  »*  effectiveness 


VES1AC  10,750  VU 
AD  616  254 


oinfipaUN,  i>.  M 


Time  <5  •  ’  ^Mngji£jgpe  Copies  of  MIT  Geophysics  Program  Set  11 
T^meSeries  Programs  for  the  IBM  709,  7090,  7094' Tw  "No  AFCrT 
65-306,  Contract  AF  191604)  737«"  5* „  — 5 — r — r — r-sr  ue',t '  NOi  ArLRL- 
Mass.,  1965.  I9(t>04 1-7378,  Mass.  Inst,  of  Tech..  Cambridge, 

M!T  Geophysics  Program  Set  II  consists  of  267  subroutines 

newIBM  io^S’  7094  ^  C°mpa,lbl?  with  FOR  TRAN- II .  for’ the 

viduallv  accessible  In  r  f°rm  an  intorlocki»K  system  of  indi¬ 

vidually  accessible  routines  for  single  and  multiple  time  series  ainlv 

sis  (correlation,  spectral  analysis,  prediction,  filtering  spectral  and 

correlation  factorization,  polynomial  operations,  probabil  ty  operations) 

hut  also  include  many  general  utility  and  administration  rwlffi  Com 

coSCnf  fh  6aC,h  fymbol,c  deck  B'vc  ful1  documentation.  Complete 
tapesf  ^  Sy"  °  C  SyStem  are  available  and  require  two  800  B  PI 


VESIAC  7350  VU 
AD  428  509 


SIMPSON,  S.  M.,  Studies  in  Optimum  Filtering  of  Single  and  Mi.ltinin  qi„ 
mass.  inst.  of  Teel  .,  Cambridge,  Mass.,  1963. 

nf  c-Th'f  re!)0rt  troats  the  design  of  discrete  filters  for  the  detection 
of  signals  caused  by  nuclear  explosions  on  the  digitized  seismic  re- 
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cordings.  The  theoretical  aspects  of  the  filter  are  treated,  together 
with  the  setting  up  of  the  necessary  formulas  for  realizing  the  filters 
on  digital  computers.  Listed  are  the  specific  discrete  filters  so 
treated.  Recursive  computational  schemes  are  presented  for  normal 
equations  of  Toeplitz  form.  For  single  processes  the  Levinson  re¬ 
cursion  for  the  extension  of  the  prediction  error  operator  and  the 
extension  of  the  general  filter  is  developed,  as  well  as  the  recursion 
to  move  the  output  origin.  The  prediction  problem  for  singie  sta¬ 
tionary  time  series  is  reviewed;  the  least  square  and  Koimogoroff 
solutions  given. 


SiMPSON,  S.  M.,  R.  A.  WIGGINS,  and  C.  LAN,  Sampling  Events  from  U.  S. 
C.  &  G.  S.  Earthquake  Cards,  Sci.  Rept.  No.  11,  Contract  AF  19(604) 
7378,  Mass.  Inst.  Tech.,  Cambridge,  Mass.,  1965. 

VESIAC  11,990  VU  Two  computer  programs  are  presented  and  illustrated  for  statis- 

AD  618  209  tical  selection  of  events  from  magnetic  tapes  containing  images  of 

U.  S.  C.  &  G.  S.  Earthquake  Cards.  The  first  program  produces  an 
output  tape  containing  cards  for  aii  events  within  a  given  time  range, 
depth  range,  and  geographical  area.  The  area  is  specified  by  arbi¬ 
trary  sets  of  trapezoids  whose  parallel  sides  are  latitude  lines.  The 
second  program  selects,  from  the  output  tape  of  the  first  program, 
ail  events  in  given  magnitude  ranges.  It  then  shuffles  the  events  using 
the  Rand  random  digits  and  deals  out  a  selected  number  of  them. 


SISKIND,  D.  F,.,  Special  Technical  Report  on  a  Seismic  Scale-Model  Study 
of  Refraction  Arrivals  in  a  Three-Layer  Structure,  Tech.  Interim 
Rept.,  AFCRL-60 -571,  Contract  AF  19(628)-238,  Penn.  State  Untv., 
Univ.  Park,  Pa.,  1966. 

VESIAC  15,029  VU  A  crustal  mode!  having  a  narrow  intermediate-velocity  layer 

AD  640  841  has  been  postulated  for  comparison  with  another  model,  previously 

studied,  having  a  narrow  region  of  constant  velocity  gradient.  Doth 
modeis  have  their  r, arrow  regions  bounded  above  by  a  low-velocity 
region  and  below  by  a  region  of  higher  velocity. 

It  was  shown  experimentally  that  the  same  relationship  between 
the  velocity  gradient  and  cutoff  frequency  was  found  for  botn  studies, 
with  the  cutoff  frequency  being  1.7  times  the  velocity  gradient.  The 
cutoff  frequency  is  that  at  which  the  spectrum  of  the  refracted  arrival 
begins  to  fail  off  rapidly  from  the  spectrum  of  the  direct  wave.  A 
part  of  the  effect  is  accounted  for. 


SKORPEN,  A.  .1.,  .1.  N.  GALLAGHER,  and  P  DEIiLiNGER,  Oregon  State 
University  Sctsmoiogicat  Bulletin  No.  7  -  1  January  to  31  March' i965, 
Data  Rept.  No.  22,  Contract  AF  19{628}-2778,  Oregon  State  Univ., 
Corvallis,  Oregon,  1966. 

VESIAC  18,335  VU  Oregon  State  University  operates  a  Worid-Wlde  Standard  Sclsmo- 

AD  634  349  graph  Station  at  Corvailis  (COR)  and  a  seismic  station  at  Klamath 

Fails  (KFO),  Oregon,  Data  recorded  at  he  Portland  (PTD).  Oregon, 
seismic  station,  operated  by  the  Oregon  Museum  of  Science  and  indus¬ 
try,  are  included  in  this  Seisniologlcai  Bulletin. 
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AD  618  430 


VES1AC  8599  VU 
AD  442  551 


VESIAC  9428  VU 
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SLEMMONS,  D.  B.,  A.  E.  JONES,  and  J.  1.  GFMLETT,  Catalog  of  Nevada 
Earthquakes,  1852-1960,  Contract  AF-AFOSR-62-28&,  Univ.  of  Nevada, 
keno,  Nevada,  1964. 

This  catalog  of  Nevada  tarthquakes  from  1852-1960  is  part  of  a 
long-range  sels.  research  program  by  the  Univ.  of  Nevada.  The  cat¬ 
alog  contains  all  events  with  felt  reports  and  those  instrumentally 
determined  that  have  magnitudes  of  4,0  or  greater.  Data  for  each 
earthquake  include  date  and  time  of  origin,  latitude  and  longitude,  mag¬ 
nitude,  intensity,  and  an  estimate  of  reliability. 

Epicentral  distribution  is  discussed, and  three  seismic  zones  of 
concentrated  activity  are  defined. 


SLEMMONS,  D.  B.,  A.  RYALL,  and  J.  I.  GIMLETT,  Study  of  Seismicity, 
Mecha ni cs  of  Fau Ring  and  Cru stal  Structure  WitViirT the  Basin  andf 
Range  and  Adjoining  Provinces,  with  Emphasis  on  Seismic  Informa¬ 
tion  Provided  by  Nuclear  Explosions,  Final  Report,  Contr.  No.  AF- 
AFOSR  285-62,  Univ.  of  Nevada,  Reno,  Nevada,  1964. 

During  the  report  period,  a  long-range  program  was  introduced 
at  the  University  of  Nevada.  Two  new  seismographic  installations 
near  Tonopah  and  Golconda,  a  d  additional  instruments  at  the  Reno 
seismographic  station,  have  greatly  improved  the  University’s  capa¬ 
bility  to  investigate  seismic  activity  of  the  Basin  and  Range  Province. 
A  full  search  of  newspapers,  earthquake  lists,  bulletins  and  catalogs 
has  produced  an  earthquake  catalog  for  Nevada  which  is  complete 
for  the  period  1852-1961.  A  fault  map  has  been  prepared  for  the 
Basin  and  Range  Province  from  photogram  metric  studies.  Described 
is  extensive  use  of  IBM  punchcards  for  recording  of  data  on  all 
phases  of  the  seismological  program.  A  focal  depth  determination 
method  is  described. 


SLUTSKOVSKII,  A.  1.,  "Some  Problems  Related  to  the  Efficiency  of  Fre¬ 
quency  Selection  and  Resolving  Power  of  Seismic  Amplifiers,”  Akad. 
Nauk.,  Priladnaya  Sborntk  Statsi,  Vol.  24,  pp.  3-25,  1960,  (Translated 
from  RusslanlTContract  §D-T*T 

In  an  entire  series  of  amplifiers  of  domestic  and  foreign  seismic 
stations,  the  frequency  filters  are  placed  in  front  of  the  loop  of  the 
automatic  amplification  control  (AAC),  while  stations  exist  where  the 
frequency  filters  in  the  amplifiers  are  included  tn  the  AAC  loop.  The 
problem  regarding  the  advantages  or  disadvantages  resulting  from 
either  connection  method  of  the  frequency  filters  has  not  ns  yet  been 
studied  anywhere  tn  the  literature.  This  paper  reviews  the  problem 
from  the  theoretical  point  of  view,  and  also  presents  the  results  of 
experimental  studies.  Also  included  Is  a  description  of  the  method 
developed  by  the  author  for  calculating  the  optimum  frequency  charac¬ 
teristics  of  frequency  amplifiers  based  on  given  frequency  spectra 
of  useful  waves  and  background. 


SMETANIN,  D.  A.,  "The  llydrochemistry  of  the  Region  of  the  Kurile- 
Kamchatka  Trench  II.  The  Hydrology  and  Chemistry'  of  the  Upper 
Subarctic  Water  in  the  Region  of  the  Kurlle-Knmchatka  Trench," 
Akad e min  Nauk  SSSR  Trudv  Instituta  Okeanologii,  Vol.  33.  pp.  43-86, 
1959,  (Translated  from  Russian),  Contract  5T>-78. 
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Regarding  the  hydrology  and  chemistry  of  the  upper  subarctic 
water  in  the  region  of  the  Kurile-Kamchatka  Trench,  the  author  draws 
these  conclusions  as  a  result  of  investigations  of  the  early  and  middle 
1920's:  (1)  the  upper  subarctic  water  enters  the  region  of  the  Kurile- 
Kamchatka  Trench  mainly  from  the  Bering  Sea  with  the  Kamchatka 
current;  (2)  temperature  conditions  of  the  upper  150-200  m  layer 
(the  upper  subarctic  water),  given  in  the  report,  are  determined 
mainly  by  local  climactic  conditions,  and  by  previous  cooling  of  the 
Bering  Sea;  (3)  given  is  the  content  of  oxygen  in  the  upper  150-200  m 
layer;  (4)  the  distribution  of  biogenic  elements  in  the  upper  subarctic 
water  is  determined;  (5)  conclusions  concerning  the  productivity  of 
the  waters  and  other  matters  are  given. 


SMIRNOW,  L.,  An  Introduction  to  the  Geological  Structure  of  Europe  and 
Asia,  Contr.  No.  AF  19(628)-222,  Univ.  of  Toronto,  Toronto,  Canada 
T5M. 

This  report  is  the  first  in  a  series  by  Dr.  L.  Smirnow  on  the 
general  subject  of  the  geology  of  Europe  and  Asia,  with  particular 
reference  to  structure. 


SMITH,  M.  L.,  and  J.  N.  FRANKLIN,  A  Geophysical  Application  of  General¬ 
ized  Inverse  Theory,  Sci.  Rept.,  Contract  AF  49(638)-T337,  Calif.  Inst, 
of  Tech.,  Pasadena,  Calif,,  1969 

The  generalized  inverse  theory  and  its  application  to  a  special 
case  of  geophysical  inverse  problems  is  discussed.  It  is  pointed  out 
that  the  theory  provides  results  of  computational  utility. 


SMITH,  R.,  Design,  Fabrication  and  Testing  of  an  FM  Seismic  System, 

Final  Report,  Contract  VT  070,  AF  33 (657 )- 77 47 ,  United  Electro- 
Dynamics,  Inc.,  Pasadena,  Calif.,  1964. 

This  final  report  indicates  contract  objectives,  additional  features, 
and  then  goes  on  to  design  considerations  (with  special  attention  to 
modulator  design  evaluation,  power  regulator  design  and  discriminator 
evaluation),  cable  investigations,  final  system  configuration,  a  lab  test 
program,  and  a  field  test  program. 


SMITH,  S.  W.,  Broadband  Digital  Recording,  VESIAC  Rept.  No.  4410-77- 
X,  Contr.  No.  SD-7I7  Univ.  of  Michigan,  Inst,  of  Sci.  &  Tech.,  Ann 
Arbor,  Mich,,  1964 . 

A  direct  digital  recording  seismograph  system  has  been  in  con¬ 
tinuous  operation  at  Caltech  for  2  years.  The  frequency  band  covered 
is  0.03  to  3.0  cps,  and  the  dynamic  range  is  86  db.  In  principle,  this 
single  instrument  could  replace  all  of  the  existing  seismograph  sys¬ 
tems  recording  at  Pasadena.  In  practice,  since  the  data  retrieval 
and  handling  systems  are  geared  for  experimental  work  only,  the 
digital  seismograph  does  not  replace  any  of  the  existing  instruments, 
but  it  serves  as  a  valuable  addition  for  studies  requiring  digital 
analysis.  The  present  system  has  been  successfully  used  for  a  num¬ 
ber  of  studies,  and  is  being  used  in  a  number  of  projects  now  under¬ 
way  but  not  yet  completed. 
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VESIAC  12,348  VU 


SMITH,  S.  W.,  An  Investigation  of  the  Earth’s  Free  Oscillations  (THESIS) 
Contract  AF  49(638 j-910,  Calif.  Inst,  or  Tech.,  Pasadena,"?  aiif.,  1961. 

oscUlations  of  the  earth  excited  by  the  Chilean  earth¬ 
quake  of  1960  have  been  measured  bv  power  spectral  analysis  of 
strain  and  pendulum  seismographs.  A  revised  and  more  precise 
table  of  free  oscillation  periods  is  presented.  Fine  structure  analysis 
has  shown  that  for  the  first  three  spheroidal  modes  there  is  good 
agreement  between  the  observed  splitting  and  that  calculated  for  a 
rotating  earth.  Resuits  for  the  toroidal  modes  are  uncertain.  A 
theory  is  presented  that  allows  recovery  of  some  of  the  source  proper¬ 
ties  from  observations  of  phase  differences  for  spheroidal  modes. 

The  results  of  a  comparison  of  the  theory  with  observation  are  given. 
Preliminary  data  ->n  the  effects  of  geomagnetic  storms  on  the  oscilla¬ 
tions  of  the  earth  are  given. 


VESIAC  18,158  VU 


SOEOVEV  S.  L.,  On  the  Classification  of  Earthquakes  According  to 
Their  Energy,”  Trudy  Geofl/..  Inst.,  A.  N.  SSSR,  No.  30,  pp.  3-2 1 
Undated,  (Translated  from  Russian),  Contract  DA-49-083  OSA-3i37. 

The  present  paper  describes  simplified  methods  for  evaluating 
the  energy  of  earthquakes  which  are  presently  being  utilized’  thn 
approximate  energy  characteristics  of  Turkmenia  earthquakes  are 
g  ven  from  1912-1951  and  the  question  is  raised  concerning  the  devel¬ 
opment  of  an  energy  scale  for  the  classification  of  earthquakes. 


VESIAC  18,160  VU 


SOLOVYEV,  V.  N.,  "Photoelectric  Alarm  for  Strong  Earthquakes,”  Trudy 
Gcoflz^Inst.,  A.  N.  SSSR,  No.  30,  pp.  193-194,  Undated.  (TransiaTFtT 
from  Russian),  Contract  DA-49-083  OSA-3137. 


This  paper  describes  instruments  which  are  Installed  at  seismic 
stations  and  intended  to  aiert  the  station  personnel  of  an  approaching 
earthquake,  and  also  for  turning  on  the  additional  filament  of  the 
Illuminating  iamp  and  the  lowering  of  the  seismograph  sensitivity 
when  sufficiently  iarge  amplitudes  are  incident. 


VESIAC  17,626  VU 
AD  823  052 


SONNEMANN,  H.,  LAS  A  -  Small  Array  Compatibility.  Tech.  Note,  Contract: 
Agency  Document,  Advanced  Research  Proj.  Agency,  Wash.,  D.  C 
1966.  . 

During  the  last  few  months  the  question  of  compatibility  of  other 
array  configurations  with  the  Montana  LASA  has  been  raised  bv  various 
groups.  This  Technical  Note  will  attempt  to  delineate  compati'  itv 
of  other  arrays  with  LASA. 


VESIAC  13,858-W  VU 
AD  648  4  i  5 


SONNEMAN,  il.,  The  Prototype  Station.  Contract  Agency  Document 
Advanced  Research  Projects  Agency.  Washington,  I).  C  ,  1965. 

The  purpose  of  this  paper  was  to  establish  the  basic  require¬ 
ments  of  a  prototype  seismoiogicai  station.  Continuing  pressures  on 
ARPA  to  be  ready  to  buiid  additional  LASA  stations  has  made  It 
necessary  to  establish  a  basis  for  generating  station  specifications 
at  an  early  date.  The  author  goes  through  the  various  elements  of 
the  system  and  sets  forth  his  interpretation  of  the  requirements. 
Sixteen  elements  are  considered. 
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SORNES,  A.,  Seismology  of  Fcnnoscandla,  Quarterly  Progress  Report  No. 
5,  1  April  to  30  June  19(56,  Contract  AF  61(052)-859,  Unlv.  of  Bergen, 
Bergen,  Norway,  1966. 

This  report  covers  four  areas:  (1)  The  Lillohammcr  Array 
Station.  During  the  period  covered  by  this  report,  the  station  has 
been  recording  continuously  on  all  recorders  Installed  except  for 
short  breaks  due  to  maintenance  work.  The  Installation,  use,  and 
maintenance  of  equipment  are  described;  (2)  Playback  Equipment. 

The  arrival  and  the  postponing  of  the  arrival  of  various  units  are 
discussed:  (3)  Seismic  Refraction  Studies.  The  study  of  the  data 
from  the  American  refraction  measurements  In  Norway  In  the  sum¬ 
mer  of  1965  has  been  continued.  A  preliminary  manuscript  about  the 
Lofoten  -  Vesteralen  measurements  has  been  prepared:  and  (4)  Ml- 
croselsmlc  Noise  Study. 


SORNES,  A.,  Seismology  of  Fcnnoscandla.  Quarterly  Progress  Rept.  No. 

6,  1  July-30  September  1366,  Contract  AF  61(0521-859.  Univ.  of 
Bergen,  Bergen,  Norway,  1966. 

The  Llllehammer  Array  Station  Is  discussed.  During  the  |>erlod 
covered  by  this  report,  the  station  has  been  recording  continuously 
on  35  mm  film  with  the  Benloff  recorders,  on  16  mm  film  with  the 
Develoc order,  <>n  beat -sensitive  paper  with  the  f!"iinrnrrfor,  and  on 
inch-wide  magnetic  tape  except  for  breaks  due  to  maintenance  work. 
The  SP  system  magnification  on  the  16  mm  film,  insiwction  of  vaults. 
Inspection  of  the  cables  to  the  seismometers,  installation  of  a  Geo¬ 
tech  Time  Encoder  MOD  I5925A,  and  visitors  to  the  station  are  men¬ 
tioned.  Playback  equipment  is  disrussed.  and  especially  the  arrival 
and  operation  of  the  two  tape  decks  from  Consolidated  Electrodynamic 
Corporation.  Seismic  refraction  studies  are  discussed.  A  micro- 
seismic  noise  study  Is  mentioned. 

SORNES.  A..  M.  A.  SEl.LEVOLL,  Site  Selection  for  a  Seismic  Array 

Station  and  Crustal  Studies  in-NorwavT$C5,  Final' Sol.  Rept..  Contract 
AretT^T^rr  Univ.  of  Bergen.  Bergen,  Norway.  1967 

A  study  of  a  possible  relocation  of  the  seismic  array  station  1.IIN 
(Lillohammcr)  in  south-central  Norwav  is  reported  in  Part  I.  One  new 
site  is  recommended.  Part  II  reports  results  obtained  from  thn  e 
widely  separated  seismic  refraction  profiles  in  Norway  and  a  travel- 
time  study  for  seismic  waves  in  Fennoseandia.  'Hie  t’n  velocities 
found  are  very  close  to  8.20  km  sec.  Indications  of  a  phase  with 
velocity  of  7.50  km  sec  are  observed.  A  phase  with  a  velocity  of  about 
6.60  km  sec  is  well  defined  in  the  seismograms.  The  amplitude  for 
this  phase  varies  strongly.  The  velocity  for  the  first  direct  longitud¬ 
inal  wave  varies  mostly  from  6.00  km  sec  to  0.15  km  sec  A  crustal 
thickness  from  31  km  to  38  km  has  been  determined. 


SOKOKilTiN.  O.  G.,  'A  Multichannel  Pulse  Type  Ultrasonic  Seismoscope." 
Trudv  Inst.  Fi/ikl  Eemli.  Akad.  Nauk.  SSStt,  No.  6.  pp.  355-373.  1950 
TTransfatod  from  Russian  I,  Tout  ract  DA  19-083  OSA-3137. 

This  report  describes  the  construction  and  principles  of  operation 
of  an  8  channel  pulse  type  ultrasonic  seismoscope,  which  allows  seismo- 
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acoustic  observations  to  be  made  simultaneously  at  8  points  in  an  In¬ 
vestigated  media.  This  method  can  be  used  for  studying  modelsof 
seismic  processes,  ultrasonic  seismic  soundings  and  also  in  other 
areas  of  ultrasonic  seismoscopy,  A  few  oscillograms  are  presented 
which  characterize  the  results  of  this  method. 


9\G-  W*  CLACK  and  P.  KOVACS,  Observations  on  the 
Effects  of  Variation  in  Local  Geology  on  the  Signal -to -No  is?  Patio  of 
Teleselsmlc  P  Waves,  ContracT  NoT  Vt/1124,'  Af  33(C00MJW"gFo- 
technical  Corp.,  Garland,  Texas,  1963 

Two  instrument  stations,  with  matched  seismograph  systems, 
operated  for  two  months  on  rock  types  of  variable  lithology  near 
Sparta,  Oregon,  the  object  being  to  determine  whether  this  factor  had 
a  significant  effect  on  the  signal-to-nolse  ratio  of  teleseismic  P  waves 
Oie  station  remained  fixed  on  granite;  the  other  was  located  first  on 
basalt,  and  then  on  greenstone.  The  distance  between  stations  never 
exceeded  1.5  km.  Results  show  that,  while  there  may  he  much  dif¬ 
ference  in  the  noise  spectra  at  two  sites  as  shown  by  the  granite-ba¬ 
salt  station  pair,  there  ic  also  a  corresponding  difference  in  signal 
spectra.  Therefore,  little  significant  difference  Is  noted  in  'he  rel¬ 
ative  signal-to-noise  ratio  spectra. 


SORHELIS,  r,.  G.,  and  Z.  DEU,  Lnng-Pcr!  d  Seismic  Noise  and  A'mosn'urir 
Pressur.c.„Va-rii1-lton:s-  Toch-  Ifcpt..  kept.  No.  Tit  70-12,  Contact  TT 
8703,  F33G57-G9C-0757,  Teledyne-Geotech,  Garland,  Texas,  1970 

Preliminary  studies  of  the  long -period  seismic  noise  and  the 
atmospheric  pressure  fields  were  made  at  the  Kleer  mine  near  Grand 
Saline,  Texas,  during  the  winter  of  1908.  The  results  of  the  studies 
indicate  that  during  periods  of  atmospheric  turbulence  the  vertical 
and  horizontal  components  of  the  seismic  noise  field  observed  at 
the  surface  may  increase  in  total  power  bv  as  much  as  1G  and  34  dit 
within  the  period  range  from  20  to  60  seconds,  in  contrast,  long- 
period  systems  operated  in  the  mine  show  little  change  in  power  levels 
regardless  of  the  atmospheric  conditions  at  the  surface.  The  obser¬ 
vations  are  consistent  with  the  hypothesis  that  the  increase  observed 
at  the  surface  is  caused  by  atmospherically-generated  deformations 
of  the  earth.  However,  because  of  questions  regarding  the  surface 
vaults  capability  to  attenuate  pressure  changes,  the  possibility  that 
the  noise  was  caused  by  vault  leakage  must  be  considered  an  equally 
likely  explanation  at  the  present  time.  The  results  indicate  that 
atmospherically-generated  seismic  noise  can  seriously  degrade  the 
capability  of  a  long-period  surface  installation  to  detect  surface  waves, 
necause  of  this  finding,  furtiier  more  definitive  studies  are  recommended. 


SOVIET  GFOPIiV  SICAL  COMMITTEE'  (STAFF).  Itepori  on  Scientific  Ac¬ 
tivity  in  Seismology  and  Physics  of  the  Earth’s  interior  in  1960- I9G2, 
Soviet  Geophysical  Committee,  Academy  of  Sciences  of  the  USSR, 
Moscow,  Russia.  T5BT,  IT  ran  slated  from  Russian),  Coni  ran  I)A^4n- 
083  OSA-3137, 

This  report  is  in  four  main  sections  (I)  Seismology,  in  this 
section  are  included  information  about  seismological  inst  itutions  of 
the  USSR  (including  sections  on  scientific  researcii  institutions  and 
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seismic  stations),  and  general  information  on  activities  in  seismology. 
Section  1  has  an  Appendix,  which  is  a  list  of  seismic  stations  of  the 
USSR;  (2)  Seismogeology;  (3)  Physics  of  the  Interior  of  the  Earth;  and 
(4)  Tcctonophysics. 

SPENCEn,  T.  W.,  Application  of  Exact  Ray  Theory  to  Layered  Elastic 
Systems,  Special Kept.  No.  2,  Contract  No.  AF  i9(604)-3344,  Calif. 

Res,  Corp..  La  Habra,  Calif.,  1963, 

The  response  function  and  spectra  associated  with  a  generalized 
transmission  path  in  a  multi-interface  system  are  examined  in  detail. 
Second,  Cagniard  s  theory  is  used  to  investigate  the  long  time  response 
to  a  step  function  point.  The  high  frequency  spectrum  is  completely 
determined  by  the  behavior  of  the  response  function  in  the  vicinity 
of  the  non-analytic  points.  By  enclosing  each  non-analytic  point 
within  a  short-time  interval  and  properly  truncating  such  time  inter¬ 
vals,  a  new  time  function  is  obtained  whose  spectrum  is  in  good  agree¬ 
ment  with  the  exact  spectrum  above  a  certain  frequency.  Other  deter¬ 
minations  and  computations  are  made. 


SPENCER,  T.  W.,  The  Refracted  Arrival  from  a  Layer,  Contract  No. 

AF  19(604  (-8344,  Calif.  Res.  £orp..  La  liaTJrii,  CiPtf.,  1964. 

Iligh-frcquency  gcomctiic  ray  theory  is  used  io  investigate  the 
refracted  arrival  from  a  high-speed  layer  embedded  in  an  infinite 
medium.  The  theory  predicts  shingling  and  shows  that  it  is  distance 
limited.  Next,  a  formula  is  derived  which  expresses  the  composite 
amplitude  of  these  rays  in  the  form  of  a  series  which  contains  either 
M  or  N  ♦  1  terms  (whichever  is  smaller). 


SPENCER,  T.  W.,  Theoretical  Studies  Related  to  the  Determination  of 
Seismic  Enorgy~Sourcc  Depth,  Final  Rept,,  Contract  XjF  ifl(604)  8344, 
California  Research  Corp.,  La  Habra,  Calif.,  1964. 

Tills  report  summarizes  work  on  a  numitcr  of  different  hut  re¬ 
lated  topics,  as  follows:  The  effect  of  seismic  source  deptii  on  Ray¬ 
leigh  wave  spectra  is  examined  for  a  dissipative  half  space  and  for  an 
eiastic  layer  overlying  an  elastic  half  space. 

Geometric  ray  theory  is  used  to  study  the  effects  of  layer  thick¬ 
ness  and  range  on  the  refracted  arrival  along  a  high-speed  layer  em¬ 
bedded  in  an  infinite  medium.  The  reflection  of  a  plane  compressionai 
wave  at  a  plane  Interface  is  analyzed  with  particular  emphasis  on  the 
equation  for  continuity  of  the  instantaneous  energy  fiux. 


SPIEKER,  L.  ,1.,  Seismometer  Array  and  Data  Processing  System  -  Final 
l^asel,  Kept.' No.  ARPA  OrUer  No.  1(54-60,  Contract  VT  077,  AF 
33(660)-4 i840,  Texas  Inst.,  inc.,  Dallas.  Texas,  1960 

This  report  describes  the  entire  study  in  detail  for  other  inves¬ 
tigators  but  certain  facts  and  conclusions  of  immediate  importance 
to  the  aims  of  VELA  UNIFORM  are  pointed  out  here.  Under  this  prot¬ 
ect,  Texas  Instruments  has  investigated  the  optimum  signal  pro¬ 
cessing  and  data  display  system  for  this  case.  Following  the  sep¬ 
arate  analysis  of  each  segment  of  this  problem,  a  program  for  corn- 
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puter  simulation  of  the  entire  theory  was  established.  This  simulation 
included  seismometer  outputs  containing  both  signal  and  noise  from 
a  large  array  feeding  Into  signal  processing  programs. 


VES1AC  8294  VU 
AD  443  717 


SQUIER,  D.  P.,  Analysis  of  a  Program  for  Computing  Theoretical  Seis¬ 
mograms  for  Multilayered  Media,  Contr.  No.  AFl9(604l-8344 — 
Calif.  Res.  Corp”  La  Habra,  Calif.,  1964. 

The  numerical  computation  of  the  response  to  a  compressional 
point-source  in  a  iaycred  elastic  medium  underlying  a  vacuum  is 
considered.  It  is  then  concluded  that  this  method  is  not  very  satis¬ 
factory.  for  the  enormous  jumps  in  the  transforms  require  that  they 
be  computed  at  about  one  million  points  in  the  plane  of  integration. 
The  seismogram  also  suffers  :oriain  distortions  due  to  the  phase 
velocity  truncation,  particularly  when  the  receiver  is  located  on  the 
same  vertical  as  the  source.  Some  resuits  of  a  theoretical  nature 
art*  deduced  from  the  formulas. 


VKS1AC  13.32?  VU 


STARODUnROVSKAYA.  S.  P.,  and  C.  N.  t'ARlSKAY A,  "The  Use  of  Dy¬ 
namic  Characteristics  of  Reflected  Waves  for  the  location  and  Tracing 
Variable  Thicknesses."  Rnzvcc'.  Gcofiz.,  No.  2  pp.  3- 
1<!,  1964,  (Translated  from  Russian),  Contract  SD^ifl. 

The  use  of  dynamic  characteristics  (principally  the  spectral 
features)  of  waves  reflected  from  layers  with  small  thicknesses  lias 
been  studied  in  a  number  of  works.  In  the  present  study,  the  case  of 
i  of  lection  of  a  longitudinal  wave  from  a  homogeneous  Inver  has  been 
studied  In  greater  detail.  A  brief  account  is  given  of  the  results  of 
(tie  theoretical  and  experimental  investigations  conducted  at  the  Inst, 
of  Geophvs.  of  the  USSR  Academy  of  Sciences  in  recen*  -Mrs  on  the 
dynamic  features  of  waves  reflected  from  thin  layers.  The  authors 
illustrate  the  practical  possibilities  of  'he  use  of  the  spectral  charac¬ 
teristics  of  reflected  waves  for  the  tracing  of  layers  with  variable 
thicknesses. 


VES1AC  19,458  VU 


STARKEY,  O.  1).,  Characteristics  of  Spiral- Four  Cable  Transmission. 
Kept.  No.  Til  65-63,  Contract  Agency  Document.  Geotechnical  Corn 
Garland,  Texas,  1965 


11,0  transmission  properties  of  spiral-four  cable  were  studied 
to  provide  empirical  data  which  will  aid  in  designing  future  trans¬ 
mission  links  for  various  telemetry  systems.  Two  general  experi¬ 
ments  were  conducted.  The  first  dealt  with  measuring  voltage  am¬ 
plitudes  as  a  function  of  cable  length,  conductor  arrangement,  and 
signal  frequency.  This  study  demonstrated  that  within  the  signal 
frequency  range  of  500  It/  to  5000  ltz,  the  resjion.se  of  the  spiral- 
four  cable  is  a  significant  function  of  signal  frequency  and  may  weli 
lie  the  limiting  factor  in  the  quniity  of  a  transmission  link. 

The  second  series  of  experiments  examined  methods  of  compen¬ 
sating  for  and  improving  cable  response,  as  well  as  studying  cable 
properties.  This  study  demonstrated  that  cable  response  may  be 
improved  to  such  a  degree  that  for  signals  whose  frequency  components 
.lie  heinw  10,000  11/  the  response  of  the  spiral-four  cabic  can  be 
made  essentially  independent  of  signal  frequency. 
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STARKEY,  O.  D.,  Laboratory  Evaluation  -  'Acii  rwti  S?A  10-1 

IeCh>  Keptl  No'  66-4,«  Contract  VT/4051,’  AF 
196657  *12145’  TCledyne  Indusl-  Inc--  Geotech.  Dlv.,  Garland,  Texas, 

,^andrel,InduStries  Ampllfier-  Model  SPA-10-1,  has  been  evalu¬ 
ated  for  use  in  the  Portable  Seismograph  System,  Model  19282  Be- 

?,P?°r  ten,\Pfra,ure  characteristics  and  relatively  high  noise 
.hi  l  u  8  an)plif,er-  and  ,hc  required  operating  specifications  of 
for  ST”6  8e  Sm0Rraph  syBiem>  'he  amplifier  Is  not  recommended 


STARKEY,  O.  D„  and  R.  D,  WOLFE,  Evaluation  of  Low-Noise  Low-Frc- 
quency  Amplifiers  and  Short-Period  Seismometers.  Tech  ’  Rent  No- 
contract  VT-4051,  AF"53|e57)-12145,  Geol^chnical  Corn  ' 
Garland,  Texas,  1965 


This  report  presents  laboratory  and  field  test  data  on  a  number 
of  amplifiers  and  seismometers  which  may  be  suitable  for  use  in 
short-period  seismographs.  Data  are  given  for  noise  levels,  dynamic 
range,  and  other  Important  parameters  for  each  amplifier  included 
in  the  study.  The  galvanometer-input  type  of  amplifier  and  the  ItA-3 
solid-state  amplifier  were  found  to  be  superior  to  all  other  amplifiers 
tested.  The  basic  parameters  and  environmental  characteristics  of 
each  seismometer  tested  are  also  given.  A  table  is  included  which 
lists  the  threshold  characteristics  of  all  combinations  of  the  seismom¬ 
eters  and  amplifiers  tested. 


STATON.  R.  R..  Variable  Filter,  Model  16307.  Contr.  No.  VT  072.  AF 
33(6571-9967,  Geotechnical  Corp. ,  Garland,  Texas,  1964. 

A  solid-state  bandpass  filter  suitable  for  use  in  seismic  obser¬ 
vatories  or  seismic  data-processing  facilities  has  been  designed. 
The  instrumeni  has  adjusiable  cutoff  frequencies  and  cutoff  ratios, 
and  it  can  lie  used  for  filtering  data  in  real  lime  or  compressed 
time.  Circuitry  consists  of  cascaded  RC  low-  and  high-pass  filters 
with  selectaole  frequency  determining  components  and  damping. 
Variable  gain  is  provided.  A  number  of  desirable  features  not  found 
in  commercial,  laboratory -type  frequency  filters  are  found  in  the 
filter. 


STAUDER,  W„  (S.  .!.),  A  Comparison  of  Multiple  Solutions  of  Focal 
Mechanism  Determinations,  Semiannual  tech.  Rept.  Nm  67cbn- 
fract  No.  AF  I$(6041-’7359,  St.  I/>uis  Univ.,  St,  Louis,  Mo.,  1963. 

The  substance  of  this  report  is  a  comparison  of  multiple  solutions 
for  the  focal  mechanism  of  the  same  earthquake.  The  agreement  found 
suggests  the  scatter  to  be  expected  when  many  fault  plane  solutions 
for  a  given  region  are  compared.  The  disagreement  found  likely  re¬ 
flects  both  differences  in  the  data  available  to  the  investigators  in 
drawing  nodal  lines  and  varying  interpretations. 


ST  ALDER,  W.,  (S.  J.).  The  Direction  of  Motion  at  an  Earthquake 
Focjjs,  Semiannual  Rept.  No.  TTContract  No.  AF  15(6041-8054 
St.  ljOuis  Univ.,  St.  Louis,  Mo..  1961. 
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The  use  of  the  j  wave  of  earthquakes  In  studying  the  nature  of 
the  energy  release  at  the  source  of  an  earthquake  was  Investigated 
Seismograms  for  earthquakes  (magnitude  6  3/4  or  greater)  in  Kam¬ 
chatka  and  the  Aleutian  Islands  during  the  years  1950-1960  were 
analyzed.  Preliminary  results  are  inconclusive  but  do  show  that  S 
waves  contain  important  data  about  the  source  mechanism. 


STAUDER,  W.,  (S.  J.),  The  Direction  of  Motion  at  an  Earthquake 
Foots,  Semlannual  Teeh.  Rept.  No.T,  Contract  No.  AF  T375t>4)- 
8054,  St.  Louis  Unlv.,  St.  Louis,  Mo.,  1963. 

l1l,s  PaPe«‘  Presents  an  analytical  method  to  find  the  orientation 
of  a  single  or  double-couple  focal  mechanism  me  -l  given  the  S  wave 
po  arlzation  data.  This  analytical  method  has  be(  applied  to  the 

solution  of  the  focal  mechanism  of  62  earthquakes  of  the  North  Pacific 
area . 


STAUDER,  W.,  (S.  J.),  The  Direction  of  Motion  at  Earthquake  Foci  - 
Final  Rept.,  Coni racF No.  AF  TgfCCR):8054/StTT,ouTs  Unlv.,  Sf. 

Louis,  Mo.,  1963.  ’ 

The  use  of  S  wave  data  is  shown  to  provide  lni|x>rtant  information 

Thn  n,?lCn  n,'  far,hquakp  foci  and  “>  a  determination  of 

focal  mechanism  In  cases  where  P  wave  data  alone  do  not  suffice 
Regional  compressive  stresses  are  examined  and  the  occurrence  of 
earthquakes  registering  compressions  .it  all  azimuths  Is  studied  The 
S  wave  techniques  have  been  adapted  to  a  least  squares  procedure  for 
computer  analysis  of  the  data. 

STAr  «.  WV  (S;  ,I')’  The  lnvcsl Ration  of  Phase  Velocity  Versus  Freouencv 
5^^slB1~r  Lo'ig-Pe r h>d~Se i snii c  Surface  Wives,' 'Semiannual  Tech 
Rept.  No.T;  Contract  AF  WOTWTO  Lo'uislMv.,  St'E,  Mo 

This  report  is  concerned  with  two  phases  of  research:  i)  the 
installation  and  operation  of  a  quadrilateral  network  of  matched  long- 
period  seismographs  in  mid-continent  United  States.  2)  the  use  of  data 
from  this  network  for  crust  and  upper  mantle  studies  and  for  focal 
mechanism  studies.  The  first  phase  has  been  virtually  completed. 

\Vork  on  the  second  phase,  which  has  been  awaiting  the  accumulation 
of  data  from  the  network,  is  getting  well  underway.  A  technical  re¬ 
port  has  been  prepared,  submitted  separately,  which  describes  the 
performance  characteristics  of  the  network.  One  other  technical  re¬ 
port  on  angle  of  Incidence  of  the  S  wave  at  the  free  surface  has  been 
submitted  to  the  contract  agenc". 


STAUDER,  W.  (S.  J.),  The  Investigation  of  Phase  Velocity  Versus  Fre¬ 
quency  Rclat  lonshipTbFLong- l»e rlod  Seismic  Surface  Waves  Semi- 
nnhual  Tech.TTept.  No.  7,  Contract  No.  TF  1 9(604  )-73gg7ST  Louis 
Umv.,  St.  Louis,  Mo.,  1962. 

This  report  concerns  four  areas:  1}  Reliable  Rayleigh  wave  phase 
velocities  in  the  period  range  of  17-60  seconds  have  been  determined 
through  tripartite  observations  in  the  area  of  the  quadrilateral  net- 
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work  —  the  central  United  States;  2)  Studies  of  crustal  and  upper  mantle 
wave  velocities  have  been  made  for  the  GNOME  blast  on  December 
10,  1961,  and  a  regional  earthquake  on  February  2,  1962;  3)  Investi¬ 
gations  of  P  and  S  wave  parameters  will  involve  comparisons  of  the 
polarization,  angle  of  incidence,  and  spectrum  of  the  waves  recorded 
at  each  station;  and  4)  Computer  programs  have  been  developed. 


STAUDER,  W.,  (S.  J.),  The  Investigation  of  Phase  Velocity  Versus  Fre¬ 
quency  Relationship  for  Long-Period  Seismic  Surface  Waves.  Semi¬ 
annual  Tech.  Rept.  No H>7  Contract  No.  AT  W(604)-173M,  Si.  Louis 
Univ.,  St.  Louis,  Mo.,  1963. 

This  report  consists  of  five  parts.  Each  part  reports  on  a  partic¬ 
ular  area  of  research:  1)  the  determination  of  S  wave  polarization 
angles  for  an  earth  model  including  crystal  layering,  2)  the  effect  of 
the  crust  on  body  waves,  3)  a  study  of  the  crustal  structure  in  Missouri 
by  explosion  seismology  techniques,  4)  phase  velocity  determinations 
in  the  central  United  States,  and  5)  a  comparison  of  multiple  solutions 
of  focal  mechanism  determinations. 


STAUDER,  W.,  S.J.,  The  Investigation  of  Phase  Velocity  Versus  Frequency 
Relationship  for  Long- Period  Seismic  Surface  ~Wavcs,  ARPA  Order  * 
No.  180-61,  Semiannual  Tech.  Rept.  No.  8,  ContracTNo.  AF  19(604)- 
7399,  St.  Lo”!s  Univ.,  St.  Louis,  Mo.,  1964. 

This  report  abstracts  7  articles,  2  technical  reports,  and  2 
papers.  The  two  papers,  read  at  the  meeting  of  the  Eastern  Section 
of  the  Scisnioiogicai  Society,  Ann  Arbor,  October  8-10,  1964,  were: 

(1)  "A  Comparison  of  Numerical  and  Graphical  S  Wave  Focal  Mecha¬ 
nism  Determinations  for  Kamchatka-Kurile  Islands  Earthquakes": 
and  (2)  "Influence  of  the  Changes  in  the  Elastic  Parameters  of  the 
Crustal  Layers  on  the  S|icclruin  of  Longitudinal  Seismic  Waves.” 

'Hie  articles  and  reports  are  abstracted  elsewhere. 


STAUDER,  W.,  (S.  .1.),  The  Investigation  of  Phase  Velocity  Versus  Frequency 
Relationship  for  U>ng- Pc riotT Seismic  Surface  Waves,  Contract  AF 
I9(G04)-73397  St.  Louis  Univ.rSt.  Louis,  Mo.,  1965T- 

The  recently  submitted  Quarterly  Report  Number  19  outlined  the 
areas  of  inquiry  in  which  the  members  of  the  project  have  been  en¬ 
gaged  during  the  months  preceding  May  1965.  Two  of  these  areas 
arc  nearing  completion  and  are  selected  for  technical  summary  in 
this  report.  They  are:  (1)  the  determination  of  crustai  thickness 
from  the  spectrum  of  P  wave.  ;  and  (2)  the  spectrum  of  P  waves  ra¬ 
diating  from  point  sources  in  a  layered  medium. 


STAUDER,  W.,  S.J.,  The  Present  Status  of  Fault- Plane  Solutions  from  P 
and  S  Waves  and  the  Relation  of  TbeselSolutions  to  Tectonic  Slress 
Fields,  Rept.  No.  7885- 1-X,  Contract  DXTF-683  OSA-3I37,  SD-Tfi, 
Univ.  of  Mich.,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich.,  1967. 

Three  questions  concerning  the  potential  of  the  first-motion 
methods  of  studying  earthquake  mechanisms  are  answered.  The 
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first-motion  methods 
bilities  are  analyzed. 


are  described  and  their  limitations  and  capa- 
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Hna  r '  i  Si  yaJ^Prgjggt  for^Focal  Mechanism  Studio* 

Mo!  1?66  ”  AF-Af,Ot>R-4btJ-62,  St.  Louis  UnivTTsTrak 

nf  .hlS  r0P°rt  TC?  ‘he  r°U,inc  invc«“Ka‘ion  of  the  focal  mechanisms 
of  the  larger  earthquakes  from  1962-1965.  Mechanisms  of  thirty-six'  ' 
earthquakes  of  1962,  of  thirty  five  earthquakes  of  1963,  and  of  fortv- 
five  earthquakes  of  1j64  have  been  determined.  The  Alaska  earthquake 
flTmenf  disC"K‘scd'  Conclusions  reported  here  include  the  estab¬ 
lishment  of  S  waves  as  an  independent  means  of  source  mechanism 
investigation  or  as  an  adjunct  to  P-wave  first  motion,  resolution  of 
P-wave  data  in  certain  types  of  radiation  patterns,  and  ability  el 
waves  rS  °f  COmpress‘on  ln  some  cases  as  the  sources  of  seismic 
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AFP  A FOSlt  nM*  G3  ‘  °  I3'  ,tUKUSt  T566'  AFOBR-66-2388.  Contract 

At  AkOSR-386-63,  St.  Louis  Univ.,  St.  Louis,  Mo.,  1966. 

tMn^La  r'TU'°{  ^escarch>  Progress  has  been  made  in  the  undcr- 
standing  of  the  focal  mechanism  of  earthquakes  whether  considered 

the  exr  t  tf°UrCH  3  V°'Ume  source-  or  as  a  finite  moving  source  of 
the  excitation  and  propagation  of  sea-wave  generated  microseisms 

f  the  effect  of  focal  depth  on  the  transfer  function  of  a  point  source 

ation  of  c0id  T^’  °f  P  W3VeS  ProPaKa,big  in  wedges,  of  the  gener- 
inm  a  y,  W3VeS  by  3  buried  exPl°K*ve  source,  and  of  the 

amplitude-energy  relation  of  seismic  sources.  Their  findings  are 

aid’ll  re^ted  tofwave  generation  by  earthquake  vs  explosive  sources 
and  to  problems  of  wave  propagation  and  microscismic  noise 
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diCfiJa F‘ oT1  W-  Contract  No. 
Ah  -AFOSR  4S8-82,  St.  Louis  Univ.,  St.TSHT^  Tffi,.,  i9C4. 

in«MfT,,1CaDCPart1?len(  °f  Gcophys'cs  of  s<-  Louis  University  has 
mstituted  a  routine  program  for  the  determination  of  the  focal 
mechanism  of  the  larger  earthquakes  of  each  year  using  methods 
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developed  for  the  use  of  S  waves  in  focal  mechanism  studies.  The 
primary  data  source  consists  of  the  70  mm  microfilm  file  of  seis¬ 
mograms  of  the  World  Wide  Standard  Stations.  Described  are 
assembling  of  suites  of  records,  and  how  the  polarization  of  the  S 
wave  is  determined.  The  results  of  applying  the  method  to  36  of  the 
63  earthquakes  of  1962  of  magnitude  greater  than  6  1/4  are  here 
reported.  The  advantage  of  using  a  combination  of  P  and  S  wave 
data  in  focal  mechanism  determinations  is  shown.  Regional  patterns 
for  the  earthquake  mechanism  are  described. 


STAUDER,  W.,  (S.  J.),  and  G.  A.  BOLLINGER,  The  S  Wave  Project 
for  Focal  Mechanism  Studies,  Contract  No."  AF-AFOSR  458-62, 

St.  Louis  Univ.,  St.  Louis,  Mo.,  1964. 

The  Department  of  Geophysics  of  St.  Louis  University  has 
instituted  a  routine  program  for  the  determination  of  the  focal 
mechanism  of  the  larger  earthquakes  of  each  year  using  methods 
developed  for  the  use  of  S  waves  in  focal  mechanism  studies.  Suites 
of  records  from  selected  stations  are  assembled  from  the  WWSS 
microfilm  file  for  each  earthquake  of  interest.  A  combination  of  P 
wave  first  motion  and  S  wave  polarization  data  is  then  used  to  deter¬ 
mine  graphically  the  mechanism  of  the  quakes. 


STAUDER,  W.,  (S.J.),  andG.  A.  BOLLINGER,  The  S  Wave  Project  for 

Focal  Mechanism  Studies  -  The  Alaska  Earthquake  Sequence  of  l964, 
Scientific  Interim  Rept.  No.  1,  AFCRL-66-5*f2,  Contract  AF  i&(C28)- 
5100,  St.  Louis  Univ.,  St.  Louis,  Mo.,  1966. 

Focal  mechanisms  have  been  determined  for  one  pre-shock,  for 
the  main  shock,  and  for  more  than  25  aftershocks  of  the  Alaska 
earthquake  of  28  March  1964.  The  results  are  here  presented  to 
infer  in  greater  detail  the  character  of  the  total  fault  motion  and  of 
the  motion  in  the  main  shock.  The  author  reports  the  following: 

(1)  the  polarity  of  the  P-wave  first  motion  in  the  main  shock  yields 
a  single  well  determined  nodal  plane  with  strike  N66°E,  dip  85°  to 
the  southeast.  The  significance  of  this  plane  is  discussed;  (2)  the 
focal  mechanism  of  the  earthquakes  related  to  the  main  shock  hear  a 
remarkable  similarity  to  one  another  and  to  the  main  shock.  In  all 
but  three  cases  there  is  a  single  steeply  dipping  nodal  plane  of  P; 

(3)  the  hypocenters  of  the  three  exceptions  noted  are  discussed. 


STAUDER,  W.,  (S.  J.),  J.  DOWLING,  and  W.  H.  JACKSON,  The  llillikon 
Calibration  Shot  jn  Southeast  Missouri,  Sci.  Rept.  No.  4,  AF  19(604)- 
7399,  St.  Louis  University,  'ST.  "Lou  is,  Mo.,  1964. 

On  June  28,  1963,  a  20,000  lb.  high-explosive  "calibration-shot”, 
BILLIKEN,  was  detonated  near  the  epicenter  of  the  magnitude  5  South¬ 
east  Missouri  earthquake  of  March  3,  1963.  Who  suggested  the  ex¬ 
periment  and  the  sponsorship  for  the  shot  are  given.  Using  arrival 
times  at  stations  coni|>arable  to  those  used  in  locating  the  March  3 
earthquake,  the  instrumental  epicenter  of  BILLIKEN  was  located  within 
2  to  4  kilometers  of  the  shot  point.  The  shot  point  has  also  permitted 
the  "calibration"  of  the  area,  making  possible  epicenter  locations 
using  time  differences  of  arrivals  at  pairs  of  stations.  Agreements 
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of  travel  times  between  BILLIKEN  and  previous  earthquakes  and  of 
a  current  refractions  survey  are  discussed. 


VESIAC  13,038  VU 
AD  474  981 


STAUDER,  W.,  (S.  J.),  and  O.  NUTTLI,  Investigation  of  Phase  Velocities 
of  Long  Period  Surface  Waves  and  Focal  Mechanism  Studies.  RPnt 
No.  AFCRL-65-727,  Contract  AF  19(604)-7399,  St.  Louis  Univ  St’ 
Louis,  Missouri,  1965.  ’ 

The  research  conducted  under  this  contract  concerned  eight  gen¬ 
eral  areas  of  investigation:  (1)  Establishment  of  a  network  of  seismic 
stations  in  the  central  U.  S.  suitable  for  the  study  of  long  period  sur¬ 
face  waves  and  other  specialized  studies;  (2)  Phase  and  group  velocity 
studies  for  surface  waves;  (3)  Reduction  of  ground  motion  to  motion  in 
the  incident  wave;  (4)  Focal  mechanism  determinations;  (5)  Focal 
depth;  (6)  Inversion  of  body  wave  data;  (7)  Effect  of  low  velocity  channels 
on  travel  times;  (8)  Local  crustal  structure,  seismicity,  P^  velocity. 

A  brief  discussion  of  work  accomplished  is  given  in  the  report 
followed  by  abstracts  of  papers  published. 


VESIAC  17,629  VU 
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S  ’’EINBERG,  B.  D.,  Derivation  of  the  Dimensions  of  the  Teleseismic  Beam 

of  a  Large  Aperture  Array,  Tech.  Note.  Contract  AF  iQffiftftl.som - 

General  Atronics  Corp.,  Philadelphia,  Pa.,  1966. 

In  earlier  reports  a  presentation  of  teleseismic  beam  theory  was 
given.  Among  the  subjects  discussed  were  the  cross-sectional  proper- 
les  of  a  teleseismic  beam,  the  depth  of  field  of  the  array  and  a  com¬ 
parison  of  array  properties  for  several  seismic  phases.  Given  also 
were  a  radial  pattern  showing  side  lobes  from  about  40°  to  100°  and 
the  effects  upon  the  sidelobe  structure  of  a  transient  waveform. 

Omitted  at  that  time  were  the  derivations  of  the  three  dimensions 
of  a  teleseismic  beam.  These  derivations  are  the  subject  of  this  note. 


VESIAC  13,858- L  VU 
AD  648  415 


STEINBERG,  B.  D.,  Large  Aperture  Teleseismic  Array  Theory,  Con¬ 
tract:  Agency  Document,  Advanced  Research  Projects  Agency, 
Washington,  D.  C.  1965, 

Three  topics  in  the  theory  of  seismic  arrays  are  discussed, 
rhe  first  is  the  theory  of  the  formations  of  beam  patterns  in  an 
idealized  earth,  and  the  derivations  of  parametric  expressions  re¬ 
lating  the  more  important  properties  of  the  beams  with  measurable 
design  parameters.  The  second  deals  with  spatial  coherence  of  seis¬ 
mic  signals  and  of  noise  across  an  aperture.  It  concludes  the  theo¬ 
retical  dependence  of  array  performance  upon  signal  and  noise  co¬ 
herence  and  measurements  of  the  pertinent  quantities.  The  third 
topic  deals  with  the  dependence  of  array  performance  upon  travel¬ 
time  residuals. 


VESIAC  17,631  VU 
AD  823  046 


STEINBERG,  B.  D.,  Spatial  Correlations  Observed  Across  LASA  from 
Longshot,  Tech.  Note,  Contract  AF  19(628 )-59fll,  General  Atronics 
Corp.,  Philadelphia,  Pa.,  1966. 

P-coda  correlation  measurements  and  spatial  cross-correlation 
measurements  of  the  main  P  wave  and  the  noise  proceeding  the  LONG- 
SHOT  event  have  been  used  in  a  study  of  the  correlation  between  seis- 
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mo  meters  spaced  ZOO  km  apart  (LASA  spacing), 
results  of  this  study  are  presented  in  this  note. 


me  nisi  numerical 


STEh1PthJ'^'■^^'^'4RINEHART,  and  S'  T-  ALGERMISSEN,  Earthquakes 
,  heh  V?lted  ^ates  1963-1964  and  an  Evaluation  of  the  Detection 
gapabillty  of  the  United  States  Seismograph St  at  ions.  "Final  Rennrt 

D.  C  N°' m  U  ‘  4  G<S®*=  a-™,. 

For  seismicity  studies,  it  is  desirable  to  know  the  approximate 

hZnr.Z  °l  mag",tude  for  which  il  is  expected  all  earthquakes  will 
be  located.  Accordingly,  in  this  report,  the  geographic  distribution 
and  operating  characteristics  of  the  U  S.  network  of  seismograph 
n  R  i°  Provide  this  knowledge.  The  statistical  approach 

of  Booker  (1964)  with  minor  modifications  is  used.  Results  aregiven 
n.erms  the  Probability  of  detecting  an  event,  with  known  hypo- 
centers  and  magnitude,  by  at  least  five  stations  of  the  total  network 
of  seismograph  stations.  Part  I  of  the  report  presents  the  seismicity 
based  on  earthquakes  located  in  the  U.  S.  during  1963-64.  Part  II  is* 
an  evaluation  of  the  capability  of  the  existing  network  of  stations. 

CTERLVACOVA,  G  ’’The  Tectonics  of  the  Southeastern  Part  of  the  Caspian 
Sea  Accirding  to  Marine-Seismic  Data,”  Razvcd.  I  Promysl.  Geofi/.P 
No.  51,  pp.  11-25,  1964,  (Translated  from  Russian),  Contract  SD-78.  ’ 

Regional  seismic  investigations  have  been  conducted  in  the  water 

of"  thc  N  MCF°  h h HaS‘ 6 ‘ n  Pa,rt, °f  ",C  CaSpian  Sea  by  seism'c  parties 
mL  T  ,  byt  '  reflected  wave  method  for  the  purpose  of  studying 
e  geological  structure  of  the  inner,  most  submerged  part  of  the 
South  Caspian  basin.  H 

data.of  seismic  investigations  by  the  reflected-wave  method 
have  in  recent  years  made  it  possible  to  designate  the  principal  ele¬ 
ments  of  the  tectonics  of  both  the  inner  zone  of  the  South  Caspian 
basin  and  of  the  entire  southeastern  Caspian  as  a  whole. 


STEWART,  S.  W^,  A  Study  of  the  Crustal  Structure  in  Missouri  bv  Explosion 
g^ogyT^in^,  Semi-Annual  «  Report  No.  6,  Contract  - 
AF  19(604)-7399,  St.  Louis  University,  St.  Louis,  Mo.,  1963. 

This  report  consists  of  five  parts.  Each  part  will  report  on  a 
particular  area  of  research  as  follows:  a)  The  determination  of  S 
wave  polarization  angles  for  an  earth  model  including  crustal  layering- 
b)  The  effect  of  the  crust  on  body  waves;  c)  A  study  of  the  crustal 
s  ructure  in  Missouri  by  explosion  seismology  techniques;  d)  Phase 
velocity  determinations  in  the  central  United  States;  and  e)  A  compari¬ 
son  of  multiple  solutions  of  focal  mechanism  determinations. 


STOLEN,  O.,  "A  Collection  of  Norwegian  Newspaper  Clippings  ’ 
1963,  Contract  SD-78.  ’ 


Norway, 


Thls  ‘f  a  collection  of  newspaper  clippings  treating  the  following- 
(a)  an  earthquake  at  4  am,  March  16,  1964,  in  the  Lillehammer  dis- 
tnct:  given  are  rough  epicentral  location  and  first  impressions  of  the 
event  by  unmanned  observers:  (b)  a  follow-up  of  "a”,  locating  the 
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center  of  the  earthquake,  and  describing  it  as  "local"  in  character; 

(c)  first  accounts  of  another  earthquake  at  8  pm,  March  16,  in  Ringebu; 

(d)  a  description  of  an  American  seismological  team  from  Dallas, 
which,  in  early  1964,  has  recorded  in  NesAlmenning  motions  from 
Siberia  to  South  America;  (e)  Plans,  for  1963,  of  the  AEC  to  follow 
the  events  around  the  areas  of  NesAlmenning  in  Ringsaker,  Norway; 

(f)  Dergundkavgen,  Norway,  as  an  instrument  site  for  recording  of 
explosions  from  USSR  and  USA. 


STROEV,  P.A.,  and  A.  G.  GAINANOV,  "The  Structure  of  the  Earth's  Crust 
of  the  Indian  Ocean  According  to  the  Data  of  Geophysical  Investigations," 
Okeanologlya,  Vol,  5,  pp.  684-691,  1965,  (Translated  from  Russian), 
Contract  DA  49-083  OSA-3137. 

After  describing  the  history  of  geophysical  investigations  of  t ho 
crust  in  the  Indian  Ocean,  and  showing  that  the  Indian  Ocean,  in  con¬ 
trast  with  the  Atlantic  and  Pacific  Oceans,  has  been  neglected  so  far 
as  crustal  stud’as  are  concerned,  the  authors  discuss  the  findings 
of  the  Soviet  nonmagnetic  vessel  Zarya  as  a  result  of  five  trips  during 
the  IGY.  They  also  discuss  the  results  of  t he  expeditionary  trips  of 
the  Soviet  vessel  Vityaz  in  1959,  1960,  and  1961.  Findings  concerning 
force  of  gravity,  magnetic  fields,  thickness  of  bottom  beds,  thickness 
of  the  crust  to  the  Mohorovlcic  Discontinuity,  and  other  matters,  are 
discussed.  Two  profiles  are  discussed  In  detail:  (1)  Cape  Town 
(Africa )-Queen  Maud  Land  (Antarctica);  (2)  Ceylon  -  the  Shaekleton 
Ice  Shelf  (Antarctica). 


STUART,  D.  .1,,  Study  of  Seismic  Propagation  Paths  and  Regional  Travel- 
times  in  the  Continental  United  States  Progress  Rept.,  Contract  ARP  A 
Order  No.  193-64,  U.  S.  Geological  Survey,  Denver,  Colorado,  1965. 

The  Geological  Survey  recorded  seismic  waves  generated  by  an 
Arctic  nuclear  explosion  at  five  stations  on  the  Alaskan  mainland,  two 
stations  on  the  Aleutian  chain,  five  stations  in  Colorado,  one  station 
in  Nevada,  and  one  station  in  California,  in  addition  to  locations  where 
the  Geological  Survey  lias  a  permanent -station  recording  capability. 
Distances  ranged  from  440  km  at  Aitu  to  59;;7  km  at  Trinidad,  Colorado 
Good  quality  seismograms  were  recorded  at  all  stations.  Reduced 
travel  times  of  first  arrivals  are  compared  with  the  standard  Jeffreys- 
Bullen  curve. 


SUTTON,  G.  II.,  M,  E.  ODEGARD,  N.  MARK,  and  N.  .1.  LETOURNEAU, 
Research  in  Seismology  Related  to  the  Columbia  O  man- Bottom  Seis¬ 
mograph.  Sci.  Final  Rept.,  1  Nov.  1967  to  31  August- lOMTRept.  No.~ 
BIG  70-  12,  Contract  F19628-68C-0083,  Univ,  of  Hawaii,  Honolulu, 
Hawaii,  1969 

The  report  describes  the  history  of  the  ocean-bottom  seismograph, 
the  location  and  instrumentation  of  OBS-HI.  the  nature  of  research 
conducted  under  this  contract  and  Hie  personnel  as.-,  iciated  with  the 
contract.  The  report  also  outlines  results  of  research  in  t lie  areas 
of  spectral  and  correlation  analysis,  local  earthquake  studies,  par¬ 
ticle  motion  studies,  detection  ability  studies,  construction  of  a  sta¬ 
tion  log  of  events,  microseism  analysis  and  studies  of  interesting 
arrivals  in  local  earthquake  wave  trains,  Suggestions  for  further  re¬ 
search  related  to  an  ocean-bottom  seismograph  are  also  discussed. 
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VESIAC  14,330  VU 


Nauk  SSSR  reJl^r  Main  Fa“lts  of  Kazakhstan  and  Central  Asia,”  Akad 

tern73'237’  1963' (Tra"sIaTsr 

mnqn3  61'1!  8^1'6^"16'1  here’  a  characterization  of  a  majority  of  the 
are  LiMividS'  '  °f  Kazakhstan  and  Central  Asia,  These  faults 
d  d  t0  groups>  and  certain  regularities  of  their  social 

a  eT  cu0snseade  Thelutt  lH°riZ°ntal  diSpl“‘s  a"d  ‘C  lones 
are  discussed,  The  author  s  main  conclusion  is  that  the  information 

nuer0;naSdrr indicates  that  the  r°™s  °f  i^s£s 

OI  taults  on  an  old  surface  are  very  varied.  Given  are  a  number  of 
factors  which  determine  the  variety  of  the  manifestations  of  large 


VESIAC  15,156  VU 
AD  803  337 


SWANS?^;.9”  Magnitude  Studies  Conducted  Under  Project*  VT/snsa 

Station  magnitude  corrections  are  developed  and  the  possibility 
Ian??3  MPe,''denCe  °f  S‘ati0n  correct'on  is  investigated  by  ' 
WMSO  fAa;  a  ‘S  ,1Cal  m0del  for  BMSO-  CPSO,  TFSO,  UBSO  and 
^  an?of1himi  d^pendence  of  station  correction  is  not  established 
at  any  of  the  observatories.  Refined  distance-depth  magnitude  cor- 

deg  and  90  deS  T  deVe'0ped  for  opicentral  distances  between  20 

KgS  mag„°Slr'Sra  °f  "*  n’,i,n  0b8erva">^  Ind  the 


VESIAC  20,258  VU 
AD  870  777 


SWINDELL,  W  ”,  Convergence  of  Time-Domain  Adaptive  Maximum - 
L^hoodjjjte^_for  Stationary  Data,  Seismic  Array  Pressing 

ninnn^ues’  Jech<  Rept'  N°-  3>  Contract  VT/0701,  F33657-70C- 
0100,  Texas  Inst.,  Inc,,  Dallas,  Texas,  1970 

The  behavior  of  an  adaptively  designed  time-domain  maximum- 

was  examined  TIT61  f,lter  during  convergence  on  stationary  data 
was  examined.  The  covariance  matrices  of  a  measured  seismic  short 

Eft?  P^hitened  noise  sample  were  used  to  generate  3300  time 
points  of  13  channel  stationary  Gaussian  data  having  the  measured 
correlation  structure.  Using  these  data,  29-poin,  adapUve  fUters 

a  funcUonPUf  t  ;\PPlied'  ThGir  performance  was  evaluated  as 
It i!  n.  f  * and  compared  with  the  performances  of  the  beam- 
measurec^ maxlnlunl '1,,<el'tlood  filter  generated  from  the 

adapted^or^?79ith  atbea,ArSteernVeiBl,ted  initial  filter>  the  filter  was 
adapted  for  3272  points.  After  1000  adaptions,  the  adaptive  filter 

no3^^  er  32e7C2tlIdaa,ti'he  fUt6r  in  reiecting  i*»Rh -frequency 

^Dl'vpfll3272  adaptions,  low-frequency  noise  rejection  by  the 
adaptive  filter  was  much  poorer  than  that  of  the  optimum  filter  and 
not  appreciably  better  than  that  of  the  bean, steer  filter.  Wideband 
noise  reduction  obtained  by  the  best  adaptive  filter  was  about  3  5  db 
worse  than  optimum.  The  loss  in  perjmance  was  „„b“bly  cnLed 
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VESIAC  12,337  VU 


VESIAC  14,386  VU 


VESIAC  10,804  VU 
AD  609  532 
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by  incomplete  convergence.  Estimates  of  the  gradient  measurement 
noise  are  in  good  agreement  with  those  predicted  by  theory. 

TAKEUCHI,  II.,  M.  SAITO,  and  N.  KODAYASHI,  ”On  the  Jeffreys'  Model 
of  the  Earths’  Crust  and  Mantle,”  Geophysical  Inst.  Japan  /.Isin,  Ser. 

2,  Vol.  15,  No.  3,  pp.  183-194,  1962,  (Translated  Irom  Japanese), 

Contract  SD-78. 

Studies  are  made  on  the  Jeffreys'  model  of  the  earth’s  crust  and 
mantle,  in  which  density  p  and  rigidity  /j  in  the  mantle  are  5/4  and  20/9 
times  those  in  the  crust,  respectively.  Dispersion  curves  obtained 
are  shown  for  the  fundamenlal  and  first  overtone  of  Rayleigh  and  Love 
waves.  Corresponding  displacement  distributions  In  the  crust  are 
shown  in  Fig.  3-4  (fundamental  Rayleigh),  5-6  (first  overtone  Ray¬ 
leigh),  9  (fundamental  Love)  and  10  (flrsl  overtone  Love),  respectively. 
Finally,  the  excitations  of  these  modes  by  a  wave  source  of  the  Dirac 
type  In  space  and  time  are  discussed. 

TALVIRSKII,  D.  B.,  "Seismic  Exploration  of  the  Substructure  in  the  Southern 
Part  of  the  Tobolsk  Zone  of  the  West  Siberian  Plain,”  Prikladn.iva 
Gcoi  ika.  No.  22,  pp.  3-23,  1959,  (Translated  from  Russian), Ton- 
fracTSD-78. 

This  paper  describes  the  characteristics  of  seismic  data  of  the 
CMRW  (correlation  method  of  refracted  waves)  obtained  in  the  Tobolsk 
tectonic  zone  of  the  eastern  Ural  region  in  connection  with  studying 
the  surface  relief  of  the  folding  substructure  of  this  portion  of  the 
west  Siberian  plain.  Shown  were  the  prospecting  possibilities  of  seismic 
exploration  and  in  particular  of  the  correlation  method  of  refracted 
waves  In  studies  of  the  Prejurrassic  substructure  of  the  west  Siberian 
plain.  Clear  results  were  obtained  reflecting  the  wedge-shaped  arrange¬ 
ment  of  the  layers,  which  can  theoretically  occur  in  different  geological 
regions.  Extensive  new  data  were  obtained  on  the  tectonic  structure 
of  this  territory. 

TARCZY-IIORNOCII,  A.,  "On  the  Determination  of  the  Focus  of  Earth¬ 
quakes,"  Geofisica  Pura  e  Appltcatn,  (Translated  from  German),  Vol. 

49,  pp.  43-60,  Mav-August  1961,  Contract-  Da-49-083  OSA-3I37  (ARMY). 

In  the  first  pa rt ,  an  additional  simple  method  is  described  for  the 
plane  determination  of  epicenters  of  near  earthquakes.  In  the  second 
and  third  part,  correction  terms  are  developed  for  distances  or  pre¬ 
cision  determinations  in  which  the  curvature  of  the  earth  plays  a  role. 

For  still  greater  distances  or  precision  requirements,  it  is  of  advan¬ 
tage  to  begin  with  spherical  relations,  the  series  expansion  of  which 
permits  the  consideration  of  additional  terms.  For  fitting  purposes, 
however,  it  will  usually  be  more  favorable  to  calculate  the  geographical 
coordinates  of  the  epicenter. 

TAYLOR,  V.  W’.,  Investigation  of  System  Response  as  a  Function  of  Azi¬ 
muth  from  Tonto  Forest  Seisniological  Observatory,  7>pcc.  Rept.  T5, 
Project  VT  070,  Contract  AF  33(6571-7747,  United  ‘Elect  roDynamics. 

Inc.,  Pasadena,  Calif.,  1964. 

As  outlined  in  a  letter  to  Captain  C,  Houston,  subject  "Summary 
of  Dot i  Ion  Capability  Studies  made  at  the  TFSO",  dated  25  June 
1964,  v  rious  methods  of  visual  data  evaluation  are  being  employed 
to  determine  the  detection  capability  of  the  TFSO.  This  report  covers 
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tne  progress  made  in  correlating  P-wave  signai  amplitudes  with 
azimuth  to  the  source  and  local  seismometer  site  geology.  Signais 
from  both  teleseismic  and  explosive  sources  wore  used  for  the  study 


TEARE,  J.  D.,  and  G.  J.  DREISS,  Theory  of  the  Shock  Front.  HI.  Sensitivity 
to  Rate  Constants,  Rcpt.  No.  AFBMD-TN-60-2,  Contracts'  AF-04(647)- 
276,  DA-19-020-ORD-4362,  Avco-Everett  Research  Laboratory,  Everett, 
Massachusetts,  1959 

VESIAC  12,561  VU  Computer  programs  for  the  calculation  of  relaxation  phenomena 

AD  234  032  were  used  in  a  study  of  the  sensitivity  of  the  features  of  the  non-equi¬ 

librium  shock  front  to  certain  of  the  pertinent  rate  constants.  A 
summary  is  presented  of  the  results  of  the  survey  with  respect  to 
the  effect  on  some  re-entry  observables.  Calculations  are  made  at 
three  Mach  numbers  {12,  17  and  20.8)  for  normal  shock  waves  inci¬ 
dent  into  air  at  a  pressure  P,  =  0.02  mm  Hg.  (50  miles  altitude). 

The  features  discussed  are:  *(a )  the  NO  concentration  profile,  with 
particular  attention  to  the  magnitude  and  location  of  the  peak;  (b) 
the  electron  density  profile;  and  (c)  the  radiation  profile  for  a  typical 
molecular  band  system. 


TELEDYNE  INDUSTRIES  (STAFF),  Amplitude  Anomalies  at  LASA.  Rept.  No. 
LL-4,  Contract  AF  I9(628)-51677 Tcledyric  Industries,  Earth  Sciences 
Div.,  Alexandria,  Virginia,  1967. 

VESIAC  15,322  VU  Average  amplitude  anomalies  are  presented  as  functions  >>f  source 

AD  647  267  region.  Data  from  approximately  220  events  were  used  in  this  analysis. 

TELEDYNE  INDUSTRIES  (STAFF),  Bibliography  of  Array  Literature, 

Rept.  No.  TR  65-114,  Project  VT/4051,  Contract  AF  33(6571- 12145, 
Geotech.  Div.,  Gariand,  Texas,  1965. 

A  bibliography  of  available  iilerature  on  array  technology  has  been 
complied,  embracing  the  disciplines  of  seismology,  acoustics,  and 
radio.  Over  one  hundred  articles  from  various  scientific  journals  are 
iisted.  Most  of  the  articles  are  abstracted  and  are  grouped  according 
to  a  major  category:  Fieid  of  Application,  and  a  sulwategory  Char¬ 
acter  of  Content.  The  majority  of  the  articles  were  published  during 
the  period  1955-1965. 


VESIAC  13,409  VU 
AD  626  4u5 


TELEDYNE  INDUSTRIES  (STAFF),  Bibliography  of  Array  Literature, 
Appendix  A  Review  of  Literature  Related  to  the  I>esit;n  o#  Seism i c 
Arrays  for  hJuclear  Surveillance,  Rept.  No.  TR  65-114,  Contract  VT 
077,  AF  33(600)-4 1840,  Telcdvne  Indust..  Inc.,  Geotech  Div.,  Garland, 
icxas,  i 968 

VESIAC  13.409  A  VU  This  review  calis  attention  to  fundamentally  similar  problems 

AD  626  405  deait  with  in  recent  papers.  It  emphasizes  papers  that  deal  with 

theory  and  formulation,  rather  tiian  engineering  applications.  Together 
with  the  pertinent  papers  it  intends  to  help  the  designer  avoid  dupli¬ 
cating  previous  work  or  overlooking  existing  useable  solutions. 
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VESIAC  16,657  VU 
AD  809  585 


TELEDYNE  INDUSTRIES  (STAFF),  Construction  Manual  for  the  Lone 
Period  Signal  Acquisition  Svste^f  tk»  t  -rrr  VmrTTTITr 

seismic  Array,  Contract  VT.'tMl,  AF  33(657)- I7190,Teledyne 
Indust.,  Inc.,  Geotech.  Div.,  Garland,  Texas,  1966. 


This  report  describes 
used  in  installing  the  LASA 


the  instrumentation  and  field  techniques 
long-period  systems. 


VESIAC  16,671  VU 
AD  809  586 


TEI^DYNE  INDUOTRIES  (STAFF),  Construction  Manual  for  Signal  Acquis! 

IS.  va?i«6  •  V” 

. Th‘s  reP°rt  presents  a  detailed  description  of  the  construction 
of  the  Montana  LASA.  Included  are  descriptions  of  the  preparation 
of  sites,  installation  of  equipment  and  a  list  of  materials. 


VESIAC  12,897  VU 
AD  625  515 


TELEDYNE  INDUSTRIES  (STAFF),  Quarterly  Rept.  No.  1,  Deep-Well 

TVS«flar^h’.ZeCh‘,nC1)t‘  N°‘  65‘119’  Contract  VT.  5051,  *F33(657)- 
i.3668’  Teledyne  Industries,  Inc.,  Geotech  Division,  Garland 
I  6X3s,  1 965.  ’ 

of  foJr  vertTn  C""tains  *'csults  of  data  analyses  from  vertical  array 
of  four  vertical  seismometers  operated  in  the  deep  hole  at  sites  near 
Apache  Oklahoma,  and  Franklin,  West  Virginia.  Also  included  Is  a 
?*“*«*, of  *  f,flh  deep -hole  seismometer  which  was  operated  in  a 
shallow  hole  adjacent  to  the  deep  hole  as  a  surface  reference  Dls- 

trT^;;r°o  0SiKn  lr,PTemCn,S  and  a  verHc^  array  of  up  to  four 
rnirtmli.;  Sm°?  8  °n°  hole-  Sys,em  edification  response 

Se  * •?x  °nS. ,r  nt°.nS  arC  dlscusspd-  The  test  site  ne^r  Grape- 

tr^onoU,  ’  d  ,Vl’rk  ,,rr'’  lf  dl  russpd  Data  nalysis  and  spec¬ 

tral  analyses  results  are  given. 


VESIAC  12,789- B  VU 


TELEDYNE  INDUSTRIES  (STAFF),  Deep-Hole  Site  Report  Lone  No  1 
Centre  County,  Pennsylvania  (ApJwndrx"rto'75-1T2T7TR 77-107“ ’ 
Contact  AF  33(6 57 )- 13368,  VT,  5051,  Teledyne  Indust.,  Inc.,  Geo- 
tech.  Div.,  Garland,  Texas,  1965. 

The  Ia.ng  No.  1  was  used  in  a  deep-hole  measurement  program 
by  spec iai  arrangement  with  Mobil  Oil  Company  who  drilled  the  hole 
to  a  depth  of  4774  m  In  a  highly  folded  and  thrust -faulted  section  of 
Ordovician  and  Cambrian  sediments.  Deep-hole  and  surface  seismo¬ 
graphs  were  used  to  record  both  seismic  signals  and  noise.  Results 
of  the  measurements  show  that  an  Improvement  of  2.4  was  obtained 
in  the  sipial-to-noise  ratio. 


VESIAC  12,789-A  VU 


TLLofDT^L ES,  (SJAFF)l  Deep-ltoto  Site  Report,  University 
TOTfis  ina  NO‘  "  PeCOS  County,  Texas  (Appendix  1  to  65-112), 
L  Jo  ^'S  AF  33(657>-13668,  VT/5051,  AF  33(600)- 

Texas’  ^  Teledyne  lndus,->  '"c.,  Geotech.  Div.,  Garland, 

The  University  of  Texas  "EE"  No.  1  was  prepared  for  use  in  a 
deep-hole  measurement  program.  It  was  originally  drilled  by 
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VESIAC  18,516  VU 
AD  836  555 


VESIAC  19,666  VU 
AD  853  243 


VESIAC  16,634  VU 


VESIAC  13,045  VU 
\D  480  394 


WILLOW  RUN  LABORATORIES 


Phillips  Petroleum  Company,  to  a  world’s  record  total  depth  of  7724 
it..  Deep-hole  and  surface  seismographs  were  used  to  record  both 
seismic  signals  and  noise.  Results  of  the  measurements  show  that 
only  a  small  Improvement  in  the  slgnal-to-noise  ratio  was  obtained 
at  depth. 


TELEDYNE  INDUSTRIES  (STAFF),  Design,  Installation,  and  Initial  Operation 
of  the  Long-Period  Seismic  Array  aTtTieTonto  ForesTScIsmoTogicaT 
Observatory.  Installation  ftept.,  46-Kilometer  Long- Period  Array TTTept . 
W>.  TTnnPTJ,  Contract  Vf  7702,  A t  33(657)-67c-0091,  TFIe3yne 
Indust.,  Inc,,  Geotech.  Div.,  Garland,  Texas,  1968. 

During  the  second  half  of  1967  and  the  early  part  of  1968,  a  7- 
element  long-period  seismic  array  was  constructed  at  the  Tonto  Forest 
Scismological  Observatory.  Each  of  the  seven  elements  consists  of 
a  vertical  long-period  seismograph  and  two  mutually-perpendicular 
horizontal  seismographs.  The  elements  are  arranged  in  a  hexagonal 
pattern  and  are  distributed  over  an  area  of  approximately  800  square 
miles.  This  report  describes  each  aspect  of  the  design,  installation, 
and  initial  operation  of  the  array. 


TELEDYNE  INDUSTRIES  (STAFF),  Design,  Installation,  and  Preliminary 
Evaluation  of  the  UBSO  1/ing-Period  Digital  Data  Acquisition  System, 
Spec.  Tech.  Rept.,  Rept.  No.  TR  69-19,  Contract  Vt  6703,  AF  33(657)- 
16563,  Teledyne,  Inc.,  Geotech  Div.,  Garland,  Texas,  1969. 


Construction  and  Installation  of  a  7-element  array  of  3-component 
long-period  seismographs  at  the  Uinta  Basin  Seismological  Observatory 
is  summarized.  Characteristics  of  the  associated  digital  gain-ranging 
data  transmission  and  acquisition  system  are  described,  and  problems 
encountered  during  installation  and  initial  checkout  are  reported.  Sys¬ 
tem  frequency  response  data  and  comparative  seismograms  are  pre¬ 
sented. 


TELEDYNE  INDUSTRIES  (STAFF),  Designation  of  Data  Recorded  at 
the  Tonto  Forest  Seismological  Observatory,  Project  VT  50j5, 
Contract  AF  33(657)- 14444,  Teledyne  Indust.,  Inc.,  Geotech 
Division.  Garland.  Texas,  1967. 

This  report  outlines  the  designators  used  to  identify  the  seismic 
and  meterological  data  recorded  at  the  Tonto  Forest  Seismological 
Observatory. 


TELEDYNE  INDUSTRIES  (STAFF),  Evaluation  of  a  Geotech  Model  20121 
Seismometer,  Tech.  Rept.  No.  65-118,  Contract  VT/4051,  AF  33( 6 j 7 ) - 
12fT$7  Teledync  Industries,  Inc.,  Geotechnical  Corporation.  Garland, 
Texas,  1965. 

Field  test  results  of  a  Model  20171  Shallow-Hole  Seismometer 
are  presented.  Tests  were  conducted  with  the  seismometer  located 
at  various  depths  in  a  152  m  deep  hole.  Data  are  compared  with  re¬ 
cordings  from  a  Model  11167  Deep-Hole  Seismometer,  located  at  a 
depth  of  150  m  in  the  same  hole.  Results  indicate  that  the  operation 
of  the  shallow-hole  seismometer  compares  favorably  with  that  of  the 
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"Scol:,^n«„rted  b,rzrey-foma‘"  or  ..i- 

a™  ^,X.lS,^b„,.vb: mSS,8  '  r  **“  a'*-a'a 

explained  by  the  different  ,  ,  s  difference  can  be 

by  the  slightly  different  frequency  respite  o"f  th?»  selsm°me,er  and 
evaluation  ,w„  soltd-stat. 


VESIAC  17,618  VU 
AD  826  458 


aasHiwws*. 

the! r^perf^r manl^^s *e va luated  8  and** ’  * nsta f  UBSO.  are  described: 
in  processing  are  given  ’  rcc°>»™ndations  for  future  work 


VESIAC  15,151  VU 
AD  803  201 


7an;„y 

Srtis;,tai!S:iSM5'  -5^,-as  £rac' 

rized  according  to  routine  oi^.M  ,echni"aI  ‘"^mation  is  catego- 
equipment  evaluation  nf  s«i  °ns’  evaluation  of  instruments  and 
SaprKesIS  equipment  modifications,  ami 


VESIAC  16,901  VU 


is  diKTS  da^oSeS^rnr  T  P«'°- 

the  same  lines  as  the  organisation  of  the  LRSmT*  cateRor‘zed  alonl! 


VESIAC  15,169  VU 
AD  645  332 


ss=s';S~~=~xr=^- 


VESIAC  15,172  VU 
AD  803  185 


I  fc-LEDYNE  INDUSTRIES  (STAFF1  i  ici  rv.  .• 

VT/M7r"TeMn'  "°- 1 6'6-0766tmii7lonlra”  AF 3%TnTOi 
VT  5071,  Teledyne  Indusvr.,  Earth  Sei.  Di»„  Pasadena,  Call!  1966 

retrcrtIC  ^"operated^undeif  contrmM*by,th^EarthSScSOr  'vaalns^a'*c<*• 

4  pmem,  (b)  array  plan,  (c)  instrumentation;  (d)  modifications 
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to  the  LASA  sensor;  (e)  communications;  (f)  maintenance;  (g)  addi¬ 
tional  programs  completed;  (h)  recommendations.  It  is  concluded 
that  the  Montana  LASA  is  in  a  functioning  state.  The  assumption  of 
operational  status  is  dependent  on  factors  outside  the  scope  of  this 
report.  Improved  seismic  signal-processing  techniques  may  result 
in  new  instrumentation  requirements.  Consideration  should  be  given 
to  utilizing  off-the-shelf  Instruments  and  equipment  commensurate 
with  the  state-of-the-art. 


TELEDYNE  INDUSTRIES  (JfTAFF),  Long- Period  Seismograph  Development 
Program,  Project  Recommendation  P-278,  ^ontracTVT  72,  AFllJ 
(657)-9967,  Teledyne  Indust.,  Inc.,  Geotech  Div.,  Garland,  Texas,  1965. 

VESIAC  18,528  VU  The  objective  of  this  project  is  to  extend  the  state-of-the-art  of 

long-period  seismometers  through  the  continued  development  of  field 
instrumentation  which  is  less  sensitive  to  localized  surface  distur¬ 
bances  or  can  be  economically  installed  in  environments  where  lo¬ 
calized  surface  disturbances  are  attenuated. 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measurements  - 
BOXCAR,  Rept.  No.  223,  Contract  VT/6702, T33657  68- C- 09 15, 
Telcdyne  Indust.,  Inc.,  Alexandria,  Va.,  1968. 

VESIAC  15,905  VU  An  analysis  of  selsmological  data  from  an  underground  nuclear 

explosion  as  a  continuing  study  to  provide  information  to  aid  in  dis¬ 
tinguishing  between  earthquakes  and  explosions.  A  table  of  travel- 
times  and  amplitudes  of  P,  Pig,  Lg.  and  surface  waves  are  included 
along  with  other  unidentified  phases. 


TELEDYNE  INDUSTRIES  (STAFF),  The  LRSM  Mobile  Seismological  Labora 
tory,  Tech.  Rept.  No.  66-27,  Contract  VT/4051,  AF  33(657)- 12145,  Tele 
3yHe  Indust.,  Inc.,  Geotech  Div.,  Garland,  Texas,  1966. 

VESIAC  14,318  VU  The  mobile  laboratories  used  in  the  Long-Range  Seismic  Mea¬ 

surements  program  are  designed  to  facilitate  the  recording  and  pro¬ 
cessing  of  higii-qualUy  seismic  data.  The  instrumentation  and  tech¬ 
niques  employed  in  these  laboratories  compare  favorably  with  those 
in  many  permanent  selsmological  observatories.  This  report  dis¬ 
cusses  the  Instrumentation,  data  processing  facilities  and  power  re¬ 
quirements  found  In  the  mobile  laboratories. 

TELEDYNE  INDUSTRIES  (STAFF),  Selsmological  Bulletin  -  Long- 
Range  Seismic  Measurements  Program,  Bull.  No.  TTTT  ont ract 
VT/67()3,  AF  33(657)-  16270,  Teledyne  lndust.,  Geotech  Div., 

Garland,  Texas,  1966. 

VESIAC  14,185  VU  '’’Ills  bulletin  contatns  seismoiogical  data  on  earthquake  phases 

recorded  at  10  of  the  mobile  selsmological  stations  being  operated  by 
Tcledyne  Industries,  Geotech  Division,  under  a  project  of  the  Long 
Range  Seismic  Measurements  Program.  Included  are-  (a)  data  on  all 
of  the  phases  that  have  been  associated  with  epicenters  reported  by 
the  USC  &  GS;  (b)  data  on  the  epicenters  listed  in  the  bulletin  -  as 
reported  by  the  USC  &  GS;  and  (c)  arrival  time,  period,  amplitude. 
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and  distance  for  phases  not  associated  with  USC  &  GS  epicenters 
Instrumentation  at  each  of  the  LRSM  bulletin  sites  Is  described  with 
some  exceptions.  ’  un 


TELE  DYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measurements 
^'0giCal  B“”etTTNo.  48,  Contract:  VT/6703,  TTF" 
1966  *16270’  TC  Cdyne  lndus,->  ,nc-  Geotech  Dlv„  Garland,  Texas, 

„  rfP°rt  c,ontalns  seismoiogicai  data  on  earthquake  phases 

bv  TehSlnl  m^.bife  se,smol°Bical  stations  being  operated 

by  Teledyne  Industries,  Geotech  Division  under  the  LRSM.  The 

bulletin  is  intended  to  be  an  aid  to  interested  observers  in  determin¬ 
ing  the  extent  of  the  earthquake  data  contained  in  the  records  from 
tearTs-  The  bulletin  contains:  (a)  Data  on  all  of  the  phases 
rw VC  assoclated  wtth  epicenters  reported  by  the  USC  &  GS- 

usr  A  f  AeP  fen,tCfS  ',Sted  ln  the  bulletin  -  as  reported  by  the  ' 

SC  &  GS,  (c)  Arrival  time,  period,  amplitude,  and  distance  for 
phases  not  associated  with  USC  &  GS  epicenters. 


TELEDYNE  INDUSTRIES  (STAFF),  Long  Range  Seismic  Measures,. 

Program .  Seismoimri/'fi!  Dniiatin  jn  ** e _ — — g-  . 

VT 

Texas,  1966 


r,ong  iiange  Seisnih 

gg,aT’  Selsmologlcal  Bullet hTflo.  49  -JanuarvliM  Contram" 

AF  33(657,-16270,  Teledyne  Indus!.,  Geiech GaHand, 


roc  bulletin  contains  seismoiogicat  data  on  earthquake  phases 
hv  tIu!?  at  °f  tl!C  mob,lc  selsmologlcal  stations  being  operated 
an  lnf.US,^  es>  Geo,ech  division.  It  contains:  (a)  data  on 

the  I  c  'rSeS  that  have  been  associated  with  epicenters  reported  by 
i  thV  tS  .f ?‘1S  and  Gcodctic  Sarvcy:  (b)  data  on  the  epicenters  listed 
imnntS  H  repo?cd  by  the  USC&GS;  (c)  arrival  time,  period 
amplitude  and  distance  for  phases  not  associated  with  USC&GS  epi¬ 
centers.  All  phases  are  listed  in  chronological  order,  except  that 
phased  atCd  PhaSCS  arC  no*  n,txed  wl,h  a  sequence  of  associated 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measurement. 
Program,  Seismoiogicai  Outlet  lilNo.  50  -  February  1(166,  Contri^T 
Terxas7°i966F  33(657)‘16270-  Te,ed>ne  lndust.,  Geotech.  Div.,  Garland, 

Tli is  bulletin  contains  selsmologlcal  data  on  earthquake  phases 
lecorded  at  ten  of  the  moblte  selsmologlcal  stations  being  operated 
by  Teledyne  Industries,  Geotech  Division,  for  the  Long-Range  Seismic 
Measurements  (LRSM)  Program.  The  bulletin  is  intended  to  be  an 
aid  to  interested  observers  in  determining  the  extent  of  the  earthquake 
data  contained  in  the  records  from  these  teams. 


P  1ND„USTR1?S  (STAFF),  Long-Range  Seismic  Measurements 

Program  -  Seismoiogicai  Bulletin  No.  51.  ContracTXF  33(657)-TF7l0, 
VT  6703,  Tcledync  lndust.,  Geotcch.  Div.,  Garland,  Texas.  1966. 

Til  is  bulletin  contains  seismoiogicai  data  on  earthquake  phases 
recorded  at  ten  of  the  mobile  seismoiogicai  stations  being  operated 
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by  Teledyne  Industries,  Geotech  Division,  under  the  Long-Range 
Seismic  Measurements  (LRSM)  Program.  It  is  intended  to  be  an  aid 
to  interested  observers  in  determining  the  extent  of  the  earthquake 
data  contained  in  the  records  from  these  teams.  The  bulletin  contains 
(a)  data  on  all  the  phases  that  have  been  associates  with  epicenters 
reported  by  the  U.  S.  Coast  and  Geodetic  Survey  (USC&GS);  (b)  data 
on  the  epicenters  listed  in  the  bulletin  -  as  reported  by  the  USC&GS; 
(c)  arrival  time,  period,  amplitude,  and  distance  for  phases  not  asso¬ 
ciated  with  the  USC&GS  epicenters.  Instrumentation  at  each  of  the 
LRSM  bulletin  sites  Is  also  described. 


VESIAC  14,956  VU 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measure- 
ments  Program  -  SeismologicafBullettn  No.  52  for  "April  lW 
Contract  VT/^703,  AF  33(657)-16270,  Teiedyne  Indust.,  Inc.,  ’ 
Gcotech  Div.,  Garland,  Texas,  1966. 

This  buiietin  contains  seismologicai  data  on  earthquake  phases 
recorded  at  10  of  the  mobile  seismologicai  stations  being  operated 
by  Teledyne  Industries,  Geotcch  Division,  under  the  Long-Range 
Seismic  Measurements  (LRSM)  Program.  It  is  intended  to  be  an  aid 
to  interested  observers  in  determining  the  extent  of  the  earthquake 
data  contained  in  the  records  from  these  teams.  The  bulletin  con¬ 
tains:  (I)  data  on  ati  of  the  phases  that  have  been  associated  with 
epicenters  reported  by  the  U.  S.  Coast  and  Geodetic  Survey  (USC&GS): 
(2)  data  on  the  epicenters  listed  in  the  bulletin  -  as  reported  by  the 
USC&GS;  and  (3)  arrival  time,  period,  amplitude,  and  distance  for 
phases  not  associated  with  USC&GS  epicenters. 


VESIAC  14,967  VU 


TELEDYNE  INDUSTRIES  (STAFF),  Long  Range  Seismic  Measurements 
P™gam  -  Seismologicai  Bulletin  No.  53  for  May  1956,  Contract- 
VT'6702,  AF  33(657)-I6270,  Teledyne  Indus!.,  Geotech  Div  Garland 
Texas,  1966. 

This  buiietin  contains  seismoio^icai  data  on  earthquake  phases 
recorded  at  10  of  the  mcbiic  seismoiogical  stations  being  operated  by 
Teiedyne  Industries,  Geotech  Division.  The  bulletin  is  intended  to  be 
an  aid  to  interested  observers  in  determining  the  extent  of  the  earth¬ 
quake  data  contained  in  the  records  from  these  teams.  The  buiietin 
contains:  (i )  data  on  all  of  the  phases  that  have  been  associated  with 
epicenters  reported  by  the  U.  S.  Coast  and  Geodetic  Survey:  (2)  data 
on  the  epicenters  iisted  in  the  bulletin  -  as  reported  by  the  USC&GS; 
(3)  arrival  time,  period,  amplitude,  and  distance  for  phases  not  asso¬ 
ciated  with  USC&GS  epicenters.  Instrumentation  is  discussed,  and 
the  column  titles  in  the  buiietin  are  interpreted  for  the  reader. 


VESIAC  15,042  VU 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measurements 
Pr°EXani  -  Seismologicai  Bulletin  No.  54  for  dune  1966TContract 
VT'6703,  AF  33(G57)- 16270,  Teiedyne  Indust.,  Gcotech.  Div.,  Garland 
Texas,  1966. 

This  bulletin  contains  seismoiogicai  data  on  earthquake  phases 
recorded  at  10  of  the  mobile  seismologicai  stations  being  operated 
by  Teiedyne  Industries,  Geotech  Division,  under  the  LRSM  program. 
The  buiietin  is  intended  to  be  an  aid  to  interested  observers  in  deter¬ 
mining  the  extent  of  the  earthquake  data  contained  in  the  records  from 
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these  teams.  The  bulletin  contains:  (a)  data  on  all  the  phases  that 
have  been  associated  with  epicenters  reported  by  the  USC&GS-  (b) 
data  on  the  epicenters  listed  In  the  bulletin  -  as  reported  by  the 
USC&GS;  (c)  arrival  time,  period,  amplitude,  and  distance  for  phases 
not  associated  with  USC&GS  epicenters.  Instrumentation  is  discussed 
and  column  titles  are  Interpreted. 


IELLDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measure™-, E 
-  Seismological  Bulletin T?o.  bb  (or  July  1566,  Contract 
VT/6703,  AF  33(657)- 16270,  Teledyne  Industr.,  Geotech.  Div  Gar¬ 
land,  Texas,  1966.  ’’  ujr 

„a/1  ' Tj  b,Ul,ln,il'  c°n,alns  seismological  data  on  earthquake  phases 

hv  Tew  ^  m°bllC  seismol°h’ical  stations  being  operated 

by  Teledyne  Industries,  Geotech  Division,  under  the  Long-Range 

Seismic  Measurements  (LRSM)  Program.  It  is  intended  to  be  an  aid 
to  interested  observers  in  determining  the  extent  of  the  earthquake 
data  contained  in  the  records  from  these  teams.  The  bulletin  con¬ 
tains:  (a)  data  on  all  the  phases  that  have  been  associated  with  epi- 

X  mLT P°r,ed  by  the  USC&GS:  (b)  data  ,he  epicenters  listed  in 
‘  a*reP°r,ed  by  the  USC&GS;  (c)  arrival  time,  period 

cemersde’  ^  d  Stance  for  i,hases  not  associated  with  USC&GS  epi- 


TELEDYNE  INDUSTRIES  (STAFF),  Long  Range  Seismic  Measurements 
"ogram  -  Seismological  BuilotliTNo.  bb  for  August  I960,  Contract 
Texas  ^966^  33  657^’ I627°-  Teledyne  Indust.,  Geotech  Div,,  Garland, 


This  bulletin  contains  seismological  data  on  earthquake  phases 
recorded  at  10  of  the  mobile  seismological  stations  being  operated 
by  Teledyne  Industries,  Geotech  Division,  under  the  LRSM  Program 
The  bulletin  Is  intended  to  be  an  aid  to  Interested  observers  in  deter¬ 
mining  the  extent  of  the  earthquake  data  contained  In  the  records 
from  these  teams.  The  bulletin  contains:  (1 )  data  on  all  the  phases 
that  have  been  associated  with  epicenters  by  th-'  USC&GS;  (2)  data  on 
the  epicenters  listed  In  the  bulletin  -  as  repotted  bv  the  USC&GS- 
(3)  arrival  time  period,  amplitude,  and  distance  for  phases  not  asso¬ 
ciated  with  USC&GS  epicenters. 


TELEDYNE  INDUSTRIES  (STAFF),  Ltng-Range  Seismic  Measurements 
Program  -  Seismological  Bulletin  No.  57  for  SeptembeFTMS  cTTmYir, 
VTW,  AF  33(657)- 16270,  Teledyne  Industries, Tc .  Geotech  dT 
Garland,  Texas,  1967  ’’ 

This  bulletin  contains  seismological  data  on  earthquake  phases 
recorded  at  10  of  the  mobile  seismological  stations  being  operated  bv 
Teledyne  Industries,  Geotech  Division,  of  the  Long-Range  Seismic 
Measurements  (LRSM)  Program.  The  bulletin  is  intended  to  be  an 
aid  to  interested  observers  in  determining  the  extent  of  the  earthquake 
data  contained  in  the  records  from  these  teams. 
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TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measurements 
P!°g._am  *  Seismological  BulletuTKo.  58  for  OctoberT966,  Contract 
VT,  6703,  AF  33(657)- 16270,  Teledyne  Industries,  Inc.,  Geotech  Div 
Garland,  Texas,  1967  ’ 

This  bulletin  contains  seismological  data  on  earthquake  phases 
recorded  at  11  of  the  mobile  seismological  stations  be  big  operated  by 
Teledyne  Industries,  Geotech  Division,  of  the  Long-Range  Seismic 
Measurements  (LRSM)  Program.  The  bulletin  is  intended  to  be  an 
aid  to  Interested  observers  in  determining  the  extent  of  the  earthquake 
data  contained  in  the  records  from  these  teams. 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measurements 
Pr°g»:am  -  Seismological  Bulletin  No.  59  for  November  1966,  Contract 
VT'6703,  AF  33(657)- 16270,  Teledyne  Industries,  tnc.,  Geotech  Division 
Garland,  Texas,  1967 


This  bulletin  contains  seismological  data  on  earthquake  phases 
recorded  at  11  of  the  mobile  seismological  stations  being  operated  by 
Teledyne  Industries,  Geotech  Division,  of  the  Long-Range  Seismic 
Measurements  (LRSM)  Program.  The  bulletin  is  intended  to  be  an 
aid  to  interested  observers  in  determining  the  extent  of  the  earthquake 
data  contained  in  the  records  from  these  teams. 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measure- 
rcicnts  Program  -  Seismologicai  bulletin  No.  607Contract  VT/ 

6703,  AF  33(6 57 )- I6PV0,  Tetedyne  Indust.,  Inc.,  Geotech  Div. 

Garland,  Texas,  1906. 

This  bulletin  contains  seismological  data  on  earthquake  phases 
recorded  at  10  of  the  mobile  seismological  stations  being  operated 
by  Tetedyne  Industries,  Geotech  Division  for  the  LRSM  program. 

The  bulletin  is  intended  to  be  an  aid  to  interested  observers  in  deter¬ 
mining  the  extent  of  the  earthquake  data  contained  in  the  records 
from  these  teams. 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measure- 
ments  Program  -  Scismological  Bulletin  No.  61,  Project  VT/ 
6703,  Contract  AF  33(657)-l6270,  Teledyne  Industries,  Inc., 
Geotech  Division,  Gartand,  Texas,  1967. 


This  bulletin  contains  seismological  data  on  earthquake  phases 
recorded  at  10  of  the  mobile  seismological  stations  being  operated  by 
Teledvne  industries.  Geotech  Division,  the  Long-Range  Seismic  Mea¬ 
surements  (LRSM)  Program.  The  bulletin  is  Intended  to  be  an  aid 
to  interested  observers  in  determining  the  extent  of  the  earthquake 
data  contained  in  the  records  from  these  teams. 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measurements 
Program  -  Seismological  Bulletin  No.  62,  Coni ractVT^6703 ,  AF  ~ 
33(657)^16270,  Teledvne  Corp..  Geotech  Div.,  Garland,  Texas,  1967. 

This  bulletin  contains  seismological  data  on  earthquake  phases 
recorded  at  10  of  the  mobile  seismological  stations  being  operated 
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by  Teledyne  Industries,  Geotech  Division,  of  the  Long-Range  Seismic 
Measurements  (LRSM)  Program.  The  bulletin  is  intended  to  be  an 
aid  to  interested  observers  in  determining  the  extent  of  the  earthquake 
data  contained  in  the  records  from  these  teams. 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measure¬ 
ments  Program  -  Seismological  Bulletin  No.  63,  Project  VT/ 

6703,  Contract  F33657-67C-1457,  Teledyne  Indust.,  Die.,  Geo¬ 
tech.  Div.,  Garland,  Texas,  1967. 

VESIAC  16,501  VU  This  bulletin  contains  seismological  data  on  earthquake  phases 

recorded  at  10  of  the  mobile  seismological  stations  being  operated 
by  Geotech,  A  Teledyne  Company,  the  Long-Rangr.  Seismic  Measure¬ 
ments  (LRSM)  Program.  The  bulletin  is  intended  to  be  an  aid  to 
interested  observers  in  determining  the  extent  of  the  earthquake  data 
contained  in  the  records  from  these  teams. 


TELEDYNE  INDUSTRIES  (STAFF),  Long  Range  Seismic  Measure- 
ments  Program  -  Seismological  Bulletin  No.  64,  Contract  VT/ 

6703,  F  33657-67C-1457,  Teledyne  Indust.,  Inc.,  Geotech  Div., 

Garland,  Texas,  1967. 

VESIAC  16,753  VU  This  bulletin  contains  seismological  data  on  earthquake  phases 

recorded  at  10  of  the  mobile  seismological  stations  being  operated  by 
Geotech,  for  the  LRSM  Pragram.  The  bulletin  is  intended  to  be  an 
aid  to  interested  observers  in  determining  the  extent  of  the  earthquake 
data  contained  in  the  records  from  these  teams. 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measure- 
ments  Program  -  Seismological  Bulletin  No.  65,  Contract  VT/ 

5703,  F33657-67C-1357,  TeledyneTndust.,  Inc.,  Geotech  Div., 

Garland,  Texas,  1967. 

VESIAC  16  909  VU  This  bulletin  contains  seismological  data  on  earthquake  phases 

recorded  at  10  of  the  mobile  seismological  stations  being  operated  by 

Geotech  for  the  Long-Range  Seismic  Measurements  (LRSM)  Program. 
The  bulletin  is  intended  to  be  an  aid  to  interested  observers  in  deter¬ 
mining  the  extent  of  the  earthquake  data  contained  in  the  records  from 
these  teams. 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measure- 
nients  Program  -  Seismological  Bulletin  No.  66,  Contract  VT/ 

6703,  F33657-67C-1457,  Teledyne  Indust.,  Inc.,  Geotech  Div., 

Garland,  Texas,  1967. 

VESIAC  16,9(0  VU  This  bulletin  contains  seismological  data  on  earthquake  phases 

recorded  a*  10  of  the  mobile  seismological  stations  being  operated  by 
Geotech,  for  the  Long-Range  Seismic  Measurements  (LRSM;  Program. 
The  bulletin  is  intended  to  be  an  aid  to  interested  observers  in  deter¬ 
mining  the  extent  of  the  earthquake  data  contained  in  the  records  from 
these  teams. 
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TELE  DYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measure- 
ments  Program  -  Seismological  Bulletin  No.  67,  Contract  VT/ 

6703,  F33-657-67-C-1457,  Teledyne  Indust.,  Inc.,  Geotech. 

Div.,  Garland,  Texas,  1967. 

VESIAC  17,113  VU  This  bulletin  contains  seismological  data  on  earthquake  phases 

recorded  at  8  of  the  mobile  seismological  stations  being  operated  by 
Geotech,  under  the  LRSM  Program.  The  bulletin  is  intended  to  be  an 
aid  to  interested  observers  in  determining  the  extent  of  the  earthquake 
data  contained  in  the  records  from  these  teams. 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measure- 
ments  Program  -  Seismological  Bulletin  No.  68,  Contract  VT/ 

6703,  F33-657-67-C-1457,  Teledyne  Indust.,  Inc.,  Geotech 
Div.,  Garland,  Texas,  1967. 

VESIAC  17,116  VU  This  bulletin  contains  seismological  data  on  earthquake  phases 

recorded  at  10  of  the  mobile  seismological  stations  being  operated  by 
Geotech,  under  the  LRSM  Program.  The  bulletin  is  intended  to  be  an 
aid  to  interested  observers  in  determining  the  extent  of  the  earthquake 
data  contained  in  the  records  from  these  teams. 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measure- 
ments  Program  -  Seismological  Bulletin  No,  69,  Project  VT/ 

6703,  C o ntFa cT~F 3 3 6 5 7 - 6 7 C - 1 4 5 7 ,  Geotech,  Teledyne  Indust., 

Inc.,  Garland,  Texas,  1968. 

VESIAC  17,448  VU  This  bulletin  contains  seismological  data  on  earthquake  phases 

recorded  at  10  of  the  mobile  seismological  stations  being  operated 
by  Geotech  for  the  LRSM  Program.  The  bulletin  is  intended  to  be  an 
aid  to  interested  observers  in  determining  the  extent  of  the  earth¬ 
quake  data  contained  in  the  records  from  these  teams. 


TELEDYNE  INDUSTRIES  (STAFF),  Long  Range  Seismic  Measure- 
ments  Program  -  Seismological  Bulletin  No.  70,  Contract  VT/ 

6703,  F33657-67C-1457,  Teledyne  Indust.,  Inc.,  Geotech  Div., 

Garland,  Texas,  1968. 

VESIAC  17,603  VU  This  bulletin  contains  seismological  data  on  earthquake  phases 

recorded  at  10  of  the  mobile  seismological  stations  being  operated  by 
Geotech,  A  Teledyne  Company,  under  Project  VT/6703,  Contract  F33- 
657-67-C-1457,  the  Long-Range  Seismic  Measurements  (LRSM)  Pro¬ 
gram.  The  bulletin  is  intended  to  be  an  aid  to  interested  observers  in 
determining  the  extent  of  the  earthquake  data  contained  in  the  records 
from  these  teams.  The  bulletin  contains  the  following:  a.  Data  on  all 
of  the  phases  that  have  been  associated  with  epicenters  reported  by 
the  U.  S.  Coast  and  Geodetic  Survey  USC&GS;  b.  Data  on  the  epicenters 
listed  in  the  bulletin  -  as  reported  by  the  USC&GS;  c.  Arrival  time, 
period,  amplitude,  and  distance  for  phases  not  associated  with  USC&GS 
epicenters. 
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VESIAC  18,000  VU 


VESIAC  18,341  VU 


VESIAC  9782  VU 
AD  457  252 


VESIAC  15,720  VU 
AD  487  354 


WILLOW  RUN  LABORATORIES 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measure¬ 
ments  Program  -  Seismological  Bulletin  No.  71,  Contract  VT/ 

8703,  f33657-6'7C-0734,  Teledyne  Indust.,  Inc.,  Geotech  Div., 
Garland,  Texas,  1968. 

This  bulletin  contains  seismological  data  on  earthquake  phases 
recorded  at  10  of  the  mobile  seismological  stations  operated  by  Geo¬ 
tech.  The  bulletin  is  intended  to  be  an  aid  to  interested  observers  in 
determining  the  extent  of  the  earthquake  data  contained  in  the  records 
from  these  teams. 


TELEDYNE  INDUSTRIES  (STAFF),  Long-Range  Seismic  Measure- 
ments  Program  -  Seismological  Bulletin  No.  72,  Project  VT/ 

8703,  Contract  F33657  -68C-0734,  Teledyne  Indust.,  Inc.,  Geo¬ 
tech  Div.,  Garland,  Texas,  1968. 

This  bulletin  contains  seismological  data  on  earthquake  phases 
recorded  at  10  of  the  mobile  seismological  stations  operated  by  Geo¬ 
tech,  the  Long-Range  Seismic  Measurements  Program.  The  bulletin 
is  intended  to  be  an  aid  to  interested  observers  in  determining  the 
extent  of  the  earthquake  data  contained  in  the  records  from  these  teams. 


TELEDYNE  INDUSTRIES  (STAFF),  Long  Range  Seismic  Measurements, 
Project  8,4,  Texas- Louisiana  Earthquake,  SDL  Rept.  No.  114,  Project 
VT/2037,  Contract  AF  33(657)- 12447,  Teledyne  Systems  Co.,  Alexan¬ 
dria,  Va.,  1965. 

The  event  and  recordings  are  described  and  analyzed.  Short- 
period  signals  were  recorded  by  30  stations.  Rayleigh  and  Love 
waves  were  not  observed  because  all  long-period  records  showed 
signals  for  a  coincidental  New  Guinea  earthquake.  The  Texas- 
Louisiana  earthquake  had  an  average  magnitude  of  4.36. 

The  travel-time  residuals  from  the  Pn  and  P  phase  show  consid¬ 
erable  scatter  of  values.  An  attempt  was  made  to  reduce  this  scatter 
by  revising  the  location  and  other  parameters  to  conform  io  the  gen¬ 
eral  configuration  of  the  SALMON  graph.  These  revised  statistics 
reduce  the  scatter  considerably. 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  and  Maintenance  Manual 
for  the  Signal  Acquisition  System  of  the  Montana  Large  Apertu re 
Seismic  Array,  Rept.  No.  6l6-0566-2o8l,  Project  VT/5071,  Con¬ 
tract  AF  33(657)- 14 104,  Teledyne  Industries,  Ir.c.,  Earth  Sciences 
Div.,  1966. 

This  manual  has  been  prepared  tor  the  use  of  field  personnel  in 
the  operation  and  maintenance  of  the  signal  acquisition  system  of  the 
Montana  LASA.  It  is  intended  that  technicians  will  make  use  of  the 
manual  first  in  familiarizing  themselves  with  the  system,  and  then  in 
actual  performance  of  maintenance  requirements. 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  Tonto  Forest 

Seismological  Observatory,  Final  Rept.,  1  May  1965  Through  31  Decem- 
ber  1966,  Contract  VT  '  5055,  AF  33(657)-14444,  Teledyne  Industries, 
Inc.,  Geotech.  Div.,  Garland,  Texas,  1967. 
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VESIAC  16,719  VU 
AD  815  681 


VESIAC  16,665  VU 
AD  625  469 


VESIAC  16,070  VU 
AD  814  643 


VESIAC  16,635  VU 


VESIAC  18,005  VU 
AD  828  521 


WILLOW  RUN  LABORATORIES 


The  work  accomplished  from  1  May  1965  through  31  December 
1966,  includes  the  operation,  evaluation,  and  improvement  of  TFO 
located  near  Payson,  Arizona.  It  also  includes  special  research  and 
test  functions  carried  out  at  TFO.  Research  and  development  tasks 
performed  by  the  Garland,  Texas,  staff  using  TFO  data  are  included. 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  TFSO,  Quarterly  Rept. 
No.  2,  1  August  Through  31  October  1965,  Contract  VT/5055,  AF 
33(657)-14444,  Teledyne  Indust.,  Inc.,  Geotech.  Div.,  Garland, 

Texas,  1965. 

Project  VT/5055  includes  the  operation,  evaluation,  and  improve¬ 
ment  of  the  Tonto  Forest  Seismological  Observatory  located  near 
Payson,  Arizona.  It  also  includes  a  discussion  of  special  seismo¬ 
logical  investigations  using  data  recorded  by  eight  Long-Range  Seis¬ 
mic  Measurements  Project  seismological  stations  operating  in  an 
extended  array  configuration  around  the  observatory. 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  TFSO,  Quarterly  Rept. 

No.  1,  1  January  1967  Through  3T  March  1967,  Tech.  Rept.  No. 

67-25,  Contract  VT/7702,  AF  33(657)-67-C-0091,  Teledyne  Industries, 
Inc.,  Geotech.  Div.,  Garland,  Texas,  1967. 

This  is  a  report  of  the  work  accomplished  during  the  report  period 
on  the  operation,  evaluation,  improvement,  and  expansion  of  TFSO.  It 
also  includes  special  research  and  test  functions  carried  out  at  TFSO 
and  research  and  development  tasks  performed  by  the  Geotech  staff, 
using  TFSO  data. 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  Tonto  Forest 
Seismological  Observ.,  Quarterly  Rept.  No.?]  1  April  Through 
30  June,  1967,  Project  VT/7702,  Contract  AF  33(657)-67C-0091, 
Teledyne  Indust,,  Inc.,  Geotech.  Div.,  Garland,  Texas,  1967. 

This  is  a  report  of  the  work  accomplished  on  Project  VT/7702 
from  1  April  through  30  June  1967.  Project  VT/7702  includes  the 
operation,  evaluation,  improvement,  and  expansion  of  the  Tonto  Forest 
Seismological  Observatory  (TFSO)  located  near  Payson,  Arizona.  It 
also  includes  special  research  and  test  functions  carried  out  at  TFSO 
and  research  and  development  tasks  performed  by  the  Garland,  Texas, 
staff  using  TFSO  data. 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  TFSO,  Final  Rept., 

1  January  through  31  December  1967,  Rept.  No.  TR  68-11,  Con¬ 
tract  VT/7702,  AF  33(657)-67C-0091,  Teledyne  Indust.,  Inc., 

Geotech  Div.,  Garland,  Texas,  1968. 

This  is  a  report  of  the  work  accomplished  from  1  January  1967 
through  31  December  1967.  This  project  includes  the  operation,  eval¬ 
uation,  and  improvement  of  TFSO.  It  also  includes  the  installation 
and  initial  operation  of  a  37-element,  short-period  array  and  the  in¬ 
stallation  of  a  7-element,  long-period  array.  Special  research  and 
test  functions  undertaken  at  TFSO,  and  research  and  development  tasks 
performed  by  the  Garland,  Texas,  staff  using  TFSO  data  are  included. 
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VESIAC  18,011  VU 
AD  832  195 


VESIAC  18,655  VU 
AD  837  595 


VESIAC  19,032  VU 
AD  842  572 


VESIAC  19,405  VU 


WILLOW  RUN  LABORATORIES 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  TFSO,  Quarterly 
Report  No.  1,  1  January  Through  31  March  7968,  Report  No.  TR  68- 
17,  Contract  VT/8702,  AF  33657-67C-0766,  Teledyne  Indust.,  Inc., 
Geotech  Div.,  Garland,  Texas,  1968. 

This  is  a  report  of  the  work  accomplished  on  Project  VT/8702 
from  1  January  through  31  March  1968.  Project  VT/8702  includes 
the  operation,  evaluation,  and  improvement  of  the  TFSO  located  near 
Payson,  Arizona.  It  also  includes  special  research  and  test  functions 
carried  out  at  TFSO  and  research  and  development  tasks  performed 
by  the  Garland,  Texas,  staff  using  TFSO  data. 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  Tonto  Forest 
Setsmologicn1  Observ.,  Quarterl^Rbpt.  No.  2,  1  April  toTiJTune 
1968,  Hept.  No.  TR  68-32,  Contract  VT/8702,  AF  33657-68C-0766, 
Geotech,  Teledyne  Indust.,  Inc.,  Garland,  Texas,  1968. 

This  is  a  report  of  the  work  accomplished  on  Project  VT/8702 
from  1  April  through  30  June  1968.  This  Project  includes  the  opera¬ 
tion,  evaluation,  and  improvement  of  the  Tonto  Forest  Seismological 
Observatory  located  near  Payson,  Arizona.  It  also  includes  special 
research  and  test  functions  carried  out  at  TFSO  and  research  and 
development  tasks  performed  by  the  Garland,  Texas,  staff  using  TFSO 
data. 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  Tonto  Forest  Seis. 
Observ.,  Quarterly  Rept.  No.  3,1  July  to  30  Sept.  196'ff/lteptrNb. 

TR  68-46,  Contract  VT/8702,  AF  33657-68C-0766,  Teledyne  Indust., 
Inc.,  Geotech  Div.,  Garland,  Texas,  1968. 

This  is  a  report  of  the  work  accompl  Zed  on  Project  VT/8702 
from  1  July  through  30  September.  The  Project  includes  the  operation, 
evaluation,  and  improvement  of  the  Tonto  Forest  Seismological  Ob¬ 
servatory  located  near  Payson,  Arizona.  It  also  includes  special 
research  and  test  functions  carried  out  at  TFSO  and  research  and 
development  tasks  performed  by  the  Garland,  Texas,  staff  using  TFSO 
data. 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  TFSO,  Final  Report,  1 
January  to  31  December  1968,  Rept.  No.  TR-69- 1,  Contracts:  VT/ 

8702,  F33657-68C-0766,  Teledyne  Indust.,  Inc.,  Geotech  Div.,  Gar¬ 
land,  Texas,  1969. 

This  is  a  report  of  the  work  accomplished  on  Project  VT/8702  from 
1  January  through  31  December  1968.  Project  VT/8702  includes  the 
operation,  evaluation,  and  improvement  of  the  TFSO  located  near  Pay- 
son,  Arizona.  It  also  includes  special  research  and  test  functions 
carried  out  at  TFSO  and  research  and  development  tasks  performed 
by  the  Garland,  Texas,  stal  using  TFSO  data. 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  TFSO,  Quarterly  Rept. 
No.  1,  1  January  to  31  March  1969,  Rept.  No.  TR  69^16,  Contract  VT/ 
9702,  F33657-69C-0803,  Teledyne-Geotech,  Garland,  Texas,  1969. 
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VESIAC  19,627  VU 
AD  851  854 


This  is  a  report  of  the  work  accomplished  on  Project  VT/9702 
from  1  January  through  31  March  1969.  Project  VT/9702  includes 
the  operation,  evaluation,  and  improvements  of  the  Tonto  Forest 
Seismological  Observatory  (TFSO)  located  near  Payson,  Arizona. 

It  also  includes  special  research  and  test  functions  carried  out  at 
TFSO  and  research  and  development  tasks  performed  by  the  Garland 
Texas,  staff  using  TFSO  data. 


VESIAC  19,748  VU 
AD  855  576 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  TFSO.  Ouarterlv  Rent 
No.  2,  1  April  to  30  June  1969,  Rept.N5.  TR  69-27,  Contract  VT/ 
9702,  F33657-69C-0803,  Teledyne-Geotech.,  Garland,  Texas,  1969. 


Project  VT/9702  includes  the  operation,  evaluation  and  improve¬ 
ments  of  the  Tonto  Forest  Seismological  Observatory  (TFSO)  located 
near  Payson,  Arizona.  It  also  includes  special  research  and  test 
functions  carried  out  at  TFSO  and  research  and  development  tasks 
performed  by  the  Garland,  Texas,  staff  using  TFSO  data. 


VESIAC  19,881  VU 
AD  860  720 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  TFSO.  Quarterly 
Rept.  No.  3,  1  July  through  30  September  1969,  Rept.  No  69-48 
Contract  VT/9702,  F33657-69C-0803,  Geotech-Teledyne'lndust  ’ 
Garland,  Texas,  1969.  ’’ 

This  is  a  report  of  the  work  accomplished  on  Project  VT/9702 
from  1  July  through  30  September  1969.  Project  VT/9702  includes 
the  operation,  evaluation  and  improvement  of  the  Tonto  Forest  Seis¬ 
mological  Observatory  (TFSO)  located  near  Payson,  Arizona.  It 
also  includes  special  research  and  test  functions  carried  out  at  TFSO 
and  research  and  development  tasks  performed  by  the  Garland  Texas 
staff  using  TFSO  data. 


VESIAC  20, 127  VU 
AD  866  599 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  TFSO,  Final  Rept.,  1 
January  to  31  December  1969,  Rept.  No.  TR  70-1,  Contact  VT/9702 
F33657-69C-0803,  Teledyne-Geotech.,  Garland,  Texas,  1970. 

Project  VT/9702  includes  the  operation,  evaluation,  and  improve¬ 
ment  of  the  Tonto  Forest  Seismological  Observatory  (TFSO)  located 
near  Payson,  Arizona.  It  also  includes  special  research  and  test 
functions  carried  out  at  TFSO  and  research  and  development  tasks 
performed  by  the  Garland,  Texas,  staff  using  TFSO  data. 


VESIAC  20,176  VU 
AD  868  869 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  TFSO,  Quarterly  Rent. 
No.  1,  1  January  to  31  March  1970,  Rept.  No.  TR  70-13,  Contract 
1 970 F33657"70c'0,?33>  Geotech-Teledyne  Co.,  Garland,  Texas, 

Project  VT/0704  includes  the  operation,  evaluation,  and  improve¬ 
ment  of  the  Tonto  Forest  Seismological  Observatory  (TFSO)  located 
near  Payson,  Arizona.  It  also  includes  special  research  and  test 
functions  carried  out  at  TFSO  and  research  and  development  tasks 
performed  by  the  Garland,  Texas,  staff  using  TFSO  data. 
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TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  the  TFSO,  Quarterly  Rept. 
No.  2,  1  April  to  30  June  1970,  Rept.  No.  TR  70-27,  Contract  VT/0704, 
F33657-70C-0733,  Teledyne-Geotech,  Garland,  Texas,  1970. 

VESIAC  20,293  VU  Project  VT/0704  includes  the  operation,  evaluation,  and  improve- 

AD  872  819  ment  of  the  Tonto  Forest  Seismological  Observatory  (TFSO)  located 

near  Payson,  Arizona.  It  also  includes  special  research  and  test 
functions  carried  out  at  TFSO  and  research  and  development  tasks 
performed  by  the  Garland,  Texas,  staff  using  TFSO  data. 


TELEDYNE  INDUSTRIES  (S?TAFF),  Operation  of  Tonto  Forest  Seismological 
Observatory,  Quarterly  Rept.  No.  3,  1  July  to  30  Sept.  1970,  Rept.  No. 
TR  70-32,  Contract  VT/0704,  F33657-70C-0733,  Teledyne-Geotech, 
Garland,  Texas,  1970 

VESIAC  20,423  VU  Project  VT/0704  includes  the  operation,  evaluation,  and  improve- 

AD  875  988  mjnt  of  the  Tonto  Forest  Seismologies!  Observatory  (TFSO)  located 

near  Payson,  A  rizona.  !t  also  includes  special  research  and  test 
functions  carried  out  at  TFSO  and  research  and  development  tasks 
performed  by  the  Garland,  Texas,  staff  using  TFSO  data. 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  Two  Observatories,  Tech. 
Rept.  No.  65-128,  Contract  VT/5054,  AF  33(657 )- 12373,  Teledyne  Indus., 
Geotechnical  Corp.,  Garland,  Texas,  1965. 

VESIAC  13,044  VU 
AD  625  46 1 


Also  discussed  is  the  progress  of  special  investigations  designed 
to  evaluate  and  improve  the  detection  capacity  of  the  observatories. 


This  report  describes  the  operation  of  the  Blue  Mts  Seis.  Observ. 
and  Uinta  Basin  Seis.  Observ.  during  the  period  of  1  August  through 
31  October  1965.  Modifications  and  additions  to  the  observatory  instru¬ 
mentation  are  described  and  tests  to  improve  the  operation  of  the 
observatories  are  reported. 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  UBSO,  Quarterly  Rept. 
No.  1,  1  January  to  31  March  1969,  Rept.  No.  69-15,  Contract  VT/ 
9703,  F33657-69C-0759,  Teledyne  Indust.,  Inc.,  Geotech  Div.,  Gar¬ 
land,  Texas,  1969. 

VESIAC  19,537  VU 
AD  851  911 


This  report  describes  the  operations  of  the  Uinta  Basin  Seismo¬ 
logical  Observatory  (UBSO)  from  1  January  through  31  March  1969. 
Also  discussed  are  the  maintenance  and  testing  of  the  UBSO  digital 
data  acquisition  system. 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  UBSO.  Quarterly  Rept. 
No.  2,  1  April  to  30  June  1969,  Rept.  No.  TR  69-26,  Contract  VT/ 
9703,  F33657-69C-0759,  Teledyne-Geotech,  Garland,  Texas,  1969. 

VESIAC  19,749  VU  This  report  describes  the  operations  of  the  Uinta  Basin  Seismo¬ 

logical  Observatory  (UBSO)  from  1  April  1969  through  30  June  3969. 
Also  discussed  is  the  maintenance  of  the  UBSO  digital  data  acquisi¬ 
tion  system. 
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VESIAC  20,343  VU 
AD  872  629 


1ELLDYNE  INDUSTRIES  (STAFF),  Operation  of  UBSO.  Quarterly  Rent 

197°’  RepU  N°-  TR:^8.  Contract  VT/9703, 
F33657-69C-0759,  Teledyne-Geotech.,  Garland,  Texas,  1970. 

Q„.  Th|S  ^ep°*lt1escribes  the  close-out  operations  of  the  Uinta  Basin 
Se  smo logical  Observatory  (UBSO)  from  1  April  through  June  1970. 

All  close-out  operations  were  completed  and  the  observatory  was 
turned  over  to  the  National  Science  Foundation.  Y 


VESIAC  18,006  VU 
AD  829  140 


TEUEDTOE  INDUSTRIES  (STAFF),  Operation  of  UBSO,  Quarterly  Rept. 

No.  7,  1  November  1967  through~3T  January  1968,  Rept  No  TR  68 
13,  Contract  VT/6705,  AF  33(657)- 16563,  Teiedy^e  Inlst  ,' Inc 
Geotech  Div.,  Garland,  Texas,  1968.  ’’ 

,Q  ™S  reP°rt  describes  the  operation  of  the  UBSO  from  1  November 
967  Through  31  January  1968.  Modifications  and  additions  to  the 
observatory  instrumentation  are  described,  and  tests  to  improve  the 
operations  of  the  observatory  are  reported.  Also  discussed  is  the 
status  of  special  investigations  designed  to  evaluate  and  improve  the 
detection  capability  of  the  observatory. 


n  a  i  "®U™KS  (STAFF)>  Operation  of  UBSO.  Quarterly  Rept. 
No.  8,  1  Feb.  -  30  April  1968,  Rept.  No.  TR  68-23  Project  VT/6705 

?e0xnSCm8F  33(657,‘16563’  TelCdyne’  InC”  Ge0t-h‘  D‘v-  Garland  ’ 


VESIAC  18,321  VU 
AD  834  697 


in  i  reP°rt  descr»bes  the  operation  of  the  Uinta  Basin  Seismo- 
logical  Observatory  from  1  February  1968  through  30  April  1968.  Mod- 
lfmations  and  additions  to  the  observatory  instrumentation  are  de¬ 
scribed,  and  tests  to  improve  the  operations  of  the  observatory  are 
reported.  Also  discussed  is  the  status  of  special  investigations  de- 
tory^  t0  eVa  uate  and  Irnprove  the  detection  capability  of  the  observa- 


VESIAC  18,656  VU 


TEUEDTOE  INDUSTRIES  (STAFF),  Operation  -f  UBSO.  Quarterly  Rept. 

iUl,y  !968,  Rept-  No- TiTfS-36,  Contract  VT/6705, 
196833  ^  "16563’  Teledyne  Indust-  Inc.,  Geotech,  Garland,  Texas, 

This  report  describes  the  operation  of  the  Uinta  Basin  Seismo- 
logical  Observatory  from  1  May  1968  through  31  July  1968.  Modi¬ 
fications  and  additions  to  the  observatory  instrumentation  are  de¬ 
scribed  and  tests  to  improve  the  operations  of  the  observatory  are 
reported.  Also  discussed  is  the  status  of  special  investigations  de¬ 
signed  to  evaluate  and  improve  the  detection  capability  of  the  obser¬ 
vatory.  1 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  UBSO.  Final  Rent.  1 
May  1966  to  31  December  1968,  Rept.  No.  TR  69-12  Contract  VT/ 
«™5,AF  33I657M65C3,  Teledyne  Indus..,  Inc.,  G«,<S  D™  Gar- 
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VESIAC  19,400  VU 
AD  850  032 


,  .  reP°rt  describes  the  operation  of  the  Uinta  Basin  Seismo- 
™  (*servatory  from  1  May  1966  through  31  December  1968. 
Modifications  and  additions  to  the  observatory  Instrumentation  are 
described,  and  tests  to  improve  the  operation  of  the  observatory  are 
reported.  Also  discussed  is  the  status  of  special  investigations  de¬ 
signed  to  evaluate  and  improve  the  detection  capability  of  the  obser- 


VESIAC  19,880  VU 
AD  860  642 


Nn  3  1  ITN?Uf.TRfE®  (STAFF),  Operation  of  UBSO.  Quarterly  Rept 

VT/97 oVUFaafi^70  Mr3  o-f-fn  temFe F ’  1969>  RepFTNo.  69-49,  Contract 
Sas,  ?969  ’  Geotech-Teledyne  Indust.,  Garland, 

This  report  describes  the  operations  of  the  Uinta  Basin  Seismo- 
Observatory  (UBSO)  from  1  July  1969  through  30  September 
1969.  Also  discussed  is  the  maintenance  of  the  UBSO  digital  data 
acquisition  system. 


VESIAC  20,174  VU 
AD  868  748 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  UBSO,  Final  Rent..  1 
Jan.  to  31  Dec.  1969,  Rept.  No.  TR  70-2,  Contract  VT/9703,  F33657- 
69C-0759,  Geotech-Teledyne  Co.,  Garland,  Texas,  1970. 


i  •  T!li®  reP°r‘  describes  the  operations  of  the  Uinta  Basin  Seismo- 
11°8'cal  Observatory  (UBSO)  from  1  January  through  31  December 
,  Also  discussed  are  the  maintenance  and  testing  of  the  UBSO 
digital  data  acquisition  system. 


VESIAC  20,177  VU 
AD  868  851 


TELEDYNE  INDUSTRIES  (STAFF),  Operation  of  *he  UBSO,  Quarterly  Rept. 
No.  4,  1  January  to  31  March  1970,  Rept.  No.  TR  70-14,  Contract 
VT/9703,  F33657-69C-0759,  Geotech-Teledyne  Co.,  Garland,  Texas, 

This  report  describes  the  close-out  operations  of  the  Uinta  Basin 
Seismological  Observatory  (UBSO)  from  1  January  through  31  March 


VESIAC  16,650  VU 
AD  480  345 


TEEEPY^E  INDUSTRIES  (STAFF),  Final  Report  of  the  Operation  of  the 
Wichita  Mountains  SeismologicaT~Observatory,  Contract  VT  4054 

1^967  3(657)~13562’  Teledyne  Indust->  Inc->  Geotech.,  Garland,  Texas, 

The  operation  of  the  Wichita  Mountains  Seismological  Observa- 
toi  y  between  1  July  1964  and  31  October  1965  is  discussed  in  this  re¬ 
port.  Modifications  and  additions  to  the  observatory  instrumentation 
are  described  and  tests  to  improve  the  operation  of  the  observatory 
are  reported.  Also  discussed  in  this  report  is  the  progress  of  special 
investigations  designed  to  evaluate  and  improve  the  detection  capa¬ 
bility  of  the  observatory. 


TELEDYNE  INDUSTRIES  (STAFF),  Preliminary  Evaluation  of  Long- 
Fcr‘°d  Seismograph  Tests  at  l.ASA  Subarray  F3,  Rept  "No  TR  65- 
47,  Project  VT/4051,  Contract  AF  33 (6 57)-  ’ 2 145,  Teledyne  Industries 
Inc.,  Geotech  Div.,  Garland,  Texas,  1965. 
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VESIAC  17,143  VU 
AD  818  170 


VESIAC  19,625  VU 


VESIAC  13,599  VU 


«  lSsxvi  “r“5;,rreSrraai  "■•t*™  «* 

ayatem  capable  of  producing h°l.q„ 'J  f‘ “‘•"KW*!* 

^Je^Uve1of>lhenprogr^mrOV^e]^t^la  ”  tac^r^quer^  was^he^fnctpal 
formance  o,  ,be 

TE1f  's}Arp.  Preliminary  acid,  el  TFtav  . . 1 

frict  vt/9702,  F33657-65C-0803  TpIRh  P*  ’  ^Cf>  N°'  TR  69‘2'  Con' 
land,  Texas,  1969.  ’  TeIedy"e-Geotech,  Inc.,  Gar- 

a  stulZZVsOnol^M  '™n’.‘T  fl0dS  were  lor 

functions  were  analyzed  for  snacr  aL  ^density  spectra  and  coherence 
up  to  0.8  were  obtained  at  snl  r  t,me  statl°narity.  Coherences 

binations  with  spacings  of  5  kilometer^Af  l^cnTh  Stati°'1  C°m' 
were  low  at  5-kilometer  snacino-c  n  At  1.0  cps,  however,  coherences 

.0  be  apace  JSSa-ffar*'*  aPPeared 

samp^rr^i?.^^ *  Were  COmputed  f°r  noise 

during  three  dUferelt  period,  T,eVen  10ng'period  sites  at  TFSO 
stationary  but  relative  variatin  ^  p.0wer  sPectra  niay  be  space 
at  frequencies  nea  "™e  '  25  Rr“‘ lcvc1’  es0ccialiy 

The  power  spectra  are  not  t  l  1,  h  f,lter>  cause  some  doubt, 
high  coherence  in  the  range  0  05  to  0°08  cnV  n0^e  sarnples  sh°wed 
structure  of  the  noise  at  these  coheri  r  ^1  ‘°  reSolve  the  vel°citV 
was  calculated  as  a  function  of  wave  numbe^Wav8’  the.noise  power 
indicated  that  during  December  1968  and^ua™ 
nant  coherent  noise  was  due  to  Ravi»in->  y  ,1969.  the  predomi- 

southwest  of  TFSO,  presumably^  pL'ifTcoaM'aXm  “ 
across  the  array  a,  a  .e.oclty  of  3.5 

Isassss sssa~.y- 

ucrpated  ,964  VELA-ra.S'SZ'SKtSSJ  Ex-' 

1  oc a l^exp los  i  orL/,' ar e ' i nc lude'd  ™|^bS£ta and 
detonated  to  provide  timp  fif»M  11  . .  '  ^  explosions  were 

occurring  inZ  ZnZJ the 

for  the  calibration  explosions  are  given  i^Table T  VnZn*  Woofers 

bralion  explosions  are  plotted  in  figure  1.  ’  s  lK,ns  of  cali- 
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VESIAC  18,013  VU  Environmental  tests  were  performed  on  a  set  of  solion  seismo- 

AD  832  237  graphs  with  emphasis  on  determination  of  noise  produced  by  voltage 

variations,  temperature  variations,  and  pressure  change  at  the  seis¬ 
mometers.  A  long-period  and  a  short-period  response  characteristic 
is  obtained  from  each  single  seismometer  by  means  of  separate  sets 
of  filters  in  each  amplifier.  We  concluded  that  useful  short-period  mag¬ 
nifications  of  more  than  2  million  and  useful  long-period  magnifications 
of  approximately  50  thousand  could  be  obtained  in  a  controlled  field 
environment. 


TELEDYNE  INDUSTRIES  (STAFF),  Summary  Report  of  Portable  System 
Operations  for  Project  LONGSHOT,  Tech.  Rept.  No.  66-62,  Contract 
VT/4051,  AF  33(657)- 12 145,  Teledyne  Industr.,  Geotech.  Div., 

Garland,  Texas,  1966. 

In  October  1965,  Teledyne  Industries,  Geotech  Division  was 
assigned  to  occupy  five  portable  system  sites  in  northern  Canada 
and  one  portable  system  site  in  Greenland  to  record  seismic  data 
from  the  Project  LONGSHOT  detonation.  The  six  portable  seismo¬ 
graphs  successfully  recorded  data  two  weeks  preceding  and  two  weeks 
following  LONGSHOT  detonatfon. 

Results  of  the  operations  indicate  that  the  portable  seismograph 
systems  are  an  effective  means  of  recording  seismic  data  f'  :  short- 
periods  of  time  in  remote  locations.  This  effectiveness  is  expected 
to  be  increased  as  the  system  operators  become  more  familiar  with 
the  instrumentation. 

TELEDYNE  INDUSTRIES  (STAFF),  Support  Systems  for  the  B- 1  and  F- 3 
LAS  A  Subarrays,  Tech.  Rept.  No.  65-125,  Project  VT/4051,  Contract 
AF  33(657)- 12 145,  Geotech.  Div.,  Garland,  Texas,  1965. 

The  report  deals  with  LRSM  participation  in  the  LASA  Program 
during  the  installation  and  operation  of  the  two  experimental  seis¬ 
mograph  arrays  near  Miles  City,  Montana.  The  activities  included 
the  preparation  and  installation  of  three  shallow-hole  seismographs 
at  the  subarray  centers  and  general  support  during  subarray  measure¬ 
ments  experimentation.  The  report  describes  the  central  installations 
and  the  recording  van  modifications  incorporated  during  the  support 
period. 


VESIAC  13,843  VU 
AD  480  341 


VESIAC  15,153  VU 
AD  803  336 


TELEDYNE  INDUSTRIES  (STAFF),  Survey  of  Seismic  Noise  in  the  Montana 
LASA  Area,  Rept.  No.  TR-66-77,  Contract  VT/4051,  AF  33(657 )- 12 145 , 
Teledyne  Industries,  Inc.,  Geotech  Div.,  Garland,  Texas,  1966. 

VESIAC  15,545  VU  This  report  describes  seismic  background  noise  measurements 

AD  487  573  taken  from  short-period  data  recorded  in  the  area  of  the  Large  Aper¬ 

ture  Seismic  Array  (LASA)  in  Montana.  Data  are  taken  from  the  short- 
period  -ertical  seismograph.  The  data  compilation  methods  for  the 
standard  and  random  noise  surveys  are  discussed.  Percentage  of 
occurrence  curves  and  noise  spectrum  curves  are  developed  for  each 
study. 
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VESIAC  13,840  VU 
AD  480  405 


VESIAC  15,168  VU 
AD  645  331 


VESIAC  16,732  VU 


VESIAC  14,633  VU 


VESIAC  15,185  VU 
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TELEDYNE  INDUSTRIES  (STAFF),  Tonto  Forest  Seismological  Observa- 
tory  Extended  Array  Telemetry  System,  Tech.  Rept.  No.  155-87.  Pro¬ 
ject  VT/ 4051,  Contract  AF  33(657)- 12 145,  Geotech  Dlv.,  Garland, 
Texas,  1965. 

An  extended  array  of  seismographs  has  been  installed  in  Arizona. 
This  array  consists  of  eight  mobile  LRSM  seismological  laboratories 
and  the  TFSO,  with  a  telemetry  network  connecting  the  mobile  labora¬ 
tories  to  the  observatory.  A  complete  summary  of  the  basic  subsys¬ 
tems,  their  location,  and  relation  to  the  extended  array  system,  and 
a  comprehensive  description  of  the  development,  installation,  and 
operation  of  the  instrumentation  comprising  the  telemetry  system  is 
included.  TTiis  information  forms  what  is  essentially  a  "system  man¬ 
ual”  for  the  extended  array. 


TELEDYNE  INDUSTRIES  (STAFF),  Travel-Time  Anomalies  at  LASA, 
Rept.  No.  LL-1,  Contract  AF  19(62fi)-5 167,  Teledyne  Industr.,  Earth 
Sci.  Div.,  Alexandria,  Va.,  1966. 

World-wide  average  travel-time  curves  are  inadequate  to  permit 
optimum  phasing  of  teleseismic  signals.  Phase  alignment  corrections 
in  the  form  of  station  relative  travel-time  anomalies  of  LASA,  based 
on  approximately  350  events,  are  presented. 


TENG,  T.  L.,  Attenuation  of  Body  Waves  and  the  Q  Structure  of  the  Mantle. 
Sci.  Rept.,  California  inst.  of  Tech.,  Pasadena,  California,  1967. 

The  variation  of  Q  with  depth  is  studied  using  the  spectrums  of 
a  large  number  of  P  wiVes  from  two  deep  earthquakes.  Two  assump¬ 
tions  are  made:  (1)  the  normalized  source  spectrum  is  not  a  function 
of  the  angle  of  radiation;  (2)  Q  is  independent  of  frequency,  at  least 
within  the  band  of  0.01  to  0.2  cfs.  Spectral  ratios  of  two  body  wav  s 
are  used  to  eliminate  the  source  effect  and  the  effect  of  the  wavefront 
divergence. 


TENG,  T.  L.,  Body-Wave  and  Earthquake  Source  Studies  -  Parts  I  and  n 
(THESIS),  Contract  AF  49(638 )- 1 337 ,  Calif.  Inst,  of  Tech.,  Pasadena, 
Calif.,  1966. 

This  report  is  a  study  on  the  radiation  and  propagation  of  seis¬ 
mic  body  waves.  Based  on  a  reformulated  seismic  ray  theory  and 
supplemented  by  the  results  of  several  associated  boundary  value 
problems,  a  method  of  body  wave  equalization  is  described  which  en¬ 
ables  the  extrapolation  of  body-wave  fields  from  one  point  to  another. 
Applications  of  this  method  to  studies  of  earthquake  source  mecha¬ 
nism  and  earth's  structure,  specifically  its  anelasticity,  are  presented. 


TENG,  T.  L.,  Reflection  and  Transmission  from  a  Layered  Core-Mantle 
Boundary ,  Contract  AF  49  (6  3  8 )- 1 3  37 ,  Calif.  Inst,  of  Tech  ..Pasadena 
Calif.,  1966. 

A  class  of  transfer  functions  in  terms  of  layer  matrices  are 
derived  for  the  transmission  and  reflection  of  plane  harmonic  P  or  S 
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VES1AC  12,018  VU 


VESIAC  12,017  VU 
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aves  incident  from  either  side  of  a  layered  core-mantie  boundary. 
These  results  can  be  used  in  the  study  of  the  structure  of  the  core- 
mantle  boundary  and  the  attenuation  of  seismic  waves  inside  the  core 
A  computer  program  coded  in  complex  arithmetic  for  an  IBM  7094 
is  used  to  evaluate  these  functions.  Numerical  vaiues  obtained  for 
five  suggested  models  of  the  core-mantle  boundary  are  compared  and 
discussed.  No  attempt  is  made  to  deduce  a  modei  capabie  of  explain¬ 
ing  core -phase  observation.  The  aim  has  been  rather  to  formulate 
the  method,  and  establish  generai  criteria  for  planning  of  future  ex¬ 
perimental  work. 


TEXAS, UNTV.  OF  (STAFF),  Quarterly  Report  of  Progress  Under  it  s 
Coast  &  Geodetic  Sirvey  contract  CGS- 1198,  ^MarteTIv-Stahr.T^r . 
N°.  3,  Contract:  CCS- 1198,  Univ.  of  Texas,  Austin,  Texas,  1904 

During  the  period  1  May  through  31  July,  work  has  continued  on 
e  design  and  construction  of  two  types  of  seismometers.  The  con- 
struction  of  a  solion  vertical  seismometer  and  a  reduced-size  soiion 
horizontal  seismometer  is  complete.  Shake  table  experiments  have 
been  performed  on  these  instruments  at  the  Geotechnical  Corporation 
Gar  and,  Texas.  Both  instruments  were  used  for  evaluation  tests  at  ’ 

Lr  U»'»S\C°aSt  and  Geodetlc  Survey  Seismic  Laboratory,  Albuquerque 
ew  Mexico.  Tile  vertical  seismometer  performed  very  weii  but 
the  horizontal  unit  had  spurious  noise.  Work  has  been  planned  to 
isolate  the  source  of  this  noise  and  eliminate  it.  Reproductions  of 
records  made  at  Albuquerque  are  included.  This  report  has  been 
delayed  to  include  these  field  test  results 


TEXAS,  UNIV. OF  (STAFF),  A  Quarterly  Report  of  Progress  Under  U.  S. 

Coast  and  Geodetic  Survey,  1  January  Through  31  March  1965,  Quarterly 

Status  Rept.  No.  5,  Contract  CGS- 1198,  Univ.  of  Texas,  Austin,  Texas, 
i  y  d  d  • 

Work  was  done  on  the  solion  seismograph  system.  A  new  modei 
solion  seismometer  has  been  buiit  which  is  slightly  different  from 
the  vertical  unit  described  in  Quarterly  Status  Report  No  4  The 
advantages  derived  from  the  addition  of  a  ieaf  spring  are  discussed. 

Tins  unit  is  also  being  prepared  for  the  addition  of  an  electromechan- 
icai  shaker  for  calibration  purposes.  Some  testing  was  done  on  this 
J-way  instrument  on  the  Geotech  shake  tables.  No  excessive  noise 
was  observed  during  recordings  made  using  a  horizontal  seismometer 
which  previously  produced  noisy  records.  A  solion  was  built  with  a 
sensitivity  of  neariy  10  times  that  of  previous  units. 


TEXAS, UNIV.OF  (STAFF),  A  Quarterly  Report  of  Progress  Under  U  S 
Coast  and  Geodetic  Survey,  Annual  Summary  Report,  1  August  ’ 

S  s’nqfl  .  'rV964’  Qunr,erlv  St*tus  Rept.  No.  4,  Contract 

CGS-1198,  Univ.  of  Texas,  Austin,  Texas,  1965, 

This  report  discusses  further  development  of  the  solion  seis¬ 
mometers  carried  out  during  the  past  year.  The  first  unit  designed 
and  constructed  is  given;  configuration  and  calibration  are  discussed. 
Two  re  id  tests  were  conducted  at  the  Seismic  Laboratory,  Albuquer¬ 
que,  Ne.v  Mexico.  Results  of  these  tests  are  presented.  The  solion 
horizontal  seismometer  records  were  noisy.  Performance  is  dis- 
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cussed.  Discussed  are:  (a)  theory  and  operating  principles  of  the 
Solion  Seismometers;  (b)  future  plans;  (c)  solion  transducers  for  use 
in  seismometers.  An  appendix  contains  figures  of:  (1)  horizontal 
solion  seismometer;  and  (2)  vertical  solion  seismometer. 


TEXAS  INSTRUMENTS,  INC.  (STAFF),  Large  Array  Signal  and  Notee 
Analysis,  Quarterly  Rept.  1,  Contract  AF  33(657)-  16618,  Texas 
Instr.,  Inc.,  Dallas,  Texas,  1966. 

VESIAC  15,555  VU  The  quarterly  report,  covering  the  period  from  16  May  1966 

through  15  August  1966,  consists  of  a  short  statement  on  the  progress 
of  the  work.  Work  has  included  computer  processing,  a  small  ensem¬ 
ble  of  signals  and  noise,  preliminary  processing  of  one  signal  and 
one  noise  sample,  and  programming  and  evaluation  of  a  method  of  de¬ 
tecting  low-level  wavelets  in  a  Gaussian  background.  No  segment  of 
the  proposed  research  is  sufficiently  completed  to  justify  a  detailed 
report  at  this  time.  A  fairly  extensive  investigation  of  one  noise 
sample  should  be  completed  in  time  to  be  presented  at  the  forthcom¬ 
ing  LASA  conference. 


TEXAS  INSTRUMENTS,  INC.  (STAFF),  Multiple  Array  Processor,  Quar¬ 
terly  Rept.  No.  1,  1  October  1964  Through  31  December  1964,  Order 
No.  104,  Contract  AF  33(657)- 13904,  VT/5052,  Texas  Instr.,  Inc., 
Dallas,  Texas,  1965. 

VESIAC  10,434  VU  The  first  quarter  of  this  contract  has  been  spent  primarily  in 

engineering  evaluation  of  components  to  be  purchased  for  the  proces¬ 
sor.  The  delay  lines  used  in  the  prototype  system  have  been  examined 
carefully,  and  no  performance  degradation  was  observed,  identical 
delay  lines  have  been  ordered  for  the  second  system.  Design  and 
ordering  of  delay  line  equalizers  and  equalizer  amplifiers  are  dis¬ 
cussed.  The  timing  system  preliminary  design  has  been  completed 
and  the  circuitry  set  up  on  "breadboards."  Testing  of  the  circuitry 
and  the  system  enclosure  modifications  being  made  are  discussed. 


TEXAS  INSTRUMENTS,  iNC.  (STAFF).  Multiple  Array  Processor.  Quar¬ 
terly  Rept.  No.  2,  1  January  through  31  March  1965,  Project  VT  5052, 
Contract  AF  33(657)-13904,  Texas  Instruments,  Inc.,  Dallas,  Texas, 
1965. 

VESIAC  10,594  VU  References  to  the  objectives  included  in  Quarterly  Report  No.  1 

AD  625  491  for  this  contract  should  be  made  during  the  reading  of  this  report. 

Progress  is  mentioned  in  these  areas  a)  two  acceptable  MCF  systems 
have  been  developed  for  use  at  UBSO:  b)  wavenumber  spectral  esti¬ 
mates  of  the  noise  field  at  TFSO  have  indicated  high-velocity  noise  to 
bedominant;  c)  good  results  from  a  MCF  test  set  containing  one  in¬ 
put  and  two  outputs  have  been  obtained.  More  exact  digital  measure¬ 
ments  are  being  made;  d)  hardware  construction  has  begun  ami  is 
proceeding  on  schedule. 


TEXAS  INSTRUMENTS,  INC.  (STAFF),  Operational  Manual  for  Ocean- Dottom 
Seismographs,  Manual,  Contract  F33657-68C-0242,  VT  8701,  Texas  Inst., 
Inc.,  Dallas,  Texas,  1968 
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This  manual  contains  operating  and  maintenance  information  on 
the  OBSand  auxiliary  shipboard  equipment  required  for  OBS  support 
during  field  operations.  All  three  OBS  configurations  (Mark  III,  Mark 
IV,  and  Mark  V)  are  included  In  this  manual,  and  information  presented 
pertains  to  all  configurations  unless  otherwise  noted. 


TEXAS  INSTRUMENTS,  INC.  (STAFF),  Seismogram  Atlas  of  Nuclear  Explo- 
slons  1961,  Contract  AF  1 9(6C4)- 8 51 7,  Texas  Inst.,  Inc.,  Dallas,  Texas, 
TM?  (OFFICIAL  USE  ONLY). 


TEXAS  INSTRUMENTS,  INC.  (STAFF),  Seismological  Bullet  in  Blue  Moun¬ 
tains  Seismological  Observatory.  Vol.  1,  Contract  No.  VT  1124,  Texas 
Instruments,  Dallas,  Texas,  1962. 

Included  are  data  on  the  earthquakes  recorded  between  1  September 
1962  and  31  December  1962.  These  data  were  recorded  at  the  vertical 
array  of  the  Blueridge  Seismological  Observatory,  a  quiet  station  with 
micro  seisms  primarily  of  2  and  4-second  periods  and  occasional  3 
cps  wave  trains.  Data  include  date  of  earthquakes,  system  (Component 
used  to  measure  arrival  time),  phase  arrival  time,  compression  or 
dilation,  ground  motion,  type  of  earthquake  (local,  near- regional, 
regional,  teleselsmic)  and  remarks  such  as  epicenter  and  region, 
origin  times,  foci  depths,  magnitude,  and  operational  difficulties 
affecting  data  interpretation.  The  seismographs  and  their  amplitude 
resnonse,  station  constants,  and  arrangement  of  the  vaults  of  the 
array  are  given. 


THIELMAN,  H.  P..  and  R.  SAX,  Relation  Giving  the  Phase  Velocity  in 
Terms  of  the  Group  Velocity  67  a  Wave,  Contr.  No.  VT  2037,  AF  33 
(05TF7427; United  ElectroDynamics,  Inc.,  Pasadena,  Calif..  1962. 

Using  a  mathematical  relation  between  the  phase  and  velocity 
and  the  group  velocity  in  terms  of  the  period,  the  author  derives  an 
explicit  expression  of  the  phase  velocity  in  terms  with  the  group 
velocity. 

TH1RLAWAY,  It.  1.  S.,  Some  Observations  from  Large  Arrays.  VESIAC 
Rept.  No.  4410-7 1-X.  Contr.  No.  SD-78.  Univ.  of  Michigan.  Inst,  of 
Scl.  &  Tech.,  Ann  Arbor,  Mich..  1964. 

The  author  discusses  possible  causes  for  the  variation  about 
the  average  magnitude  of  a  well  observed  event.  This  variation  is 
commonly  one  magnitude.  One  cause  frequently  given  is  a  general 
azimuthal  dependence,  but  the  author  shows  that  this  breaks  down 
in  particulars.  In  amplitude  studies  of  array  teleseismic  recordings, 
relative  coupling  factors  of  two  or  three  are  observed  within  areas 
of  about  100  km  which  include  ihe  same  rock  type  and  regional 
structure.  Still  another  contributing  factor  may  be  interference  by 
spurious  signals. 
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THIRLAWAY,  H.  I.  S.,  E.  W.  CARPENTER,  Seismic  Signal  Anomalies, 
Travel  Times,  Amplitudes,  and  Pulse  Shapes,  Contract  SD-78,  Untv. 
of  Mich.,  I.  S.  T.,  Ann  Arbor,  Mich.,  1966". 


VESIAC  13,999  k  VU 


A  simplified  theoretical  treatment  of  the  body  and  surface  waves 
from  compressional-wave  sources  provides  a  model  with  which  to 
compare  experimental  data. 

Records  from  large  arrays  are  used  to  illustrate  anomalies  in 
pulse  shape,  amplitude,  and  arrival  time.  Comparisons  between  arrays 
and  between  instruments  in  one  array  are  discussed.  As  a  by-product 
of  these  studies,  the  directional  resolving  power  of  the  arrays  Is 
demonstrated. 


VESLAC  10,775  VU 


Measured  Rheo-Optical  Properties  of 
:ontract  AF_19(628)-2l2,  Weston  Observ., 


A  measuring  program  was  conducted  with  the  aim  of  determining 
the  complete  rheo-optical  characterization  of  a  certain  Urethane  rub¬ 
ber  compound  (HYSOL  4485)  suitable  for  dynamic  photoviscoelastic 
studies.  The  shift  curve  and  the  master  curve  at  60°F  are  presented 
for  both  the  shear  storage  modulus  and  the  shear  loss  tangent,  in 
determining  the  shear  properties  sinusoidal  loading  of  specimens 
cut  as  hollow  cylinders  was  used.  Using  a  method  designed  originally 
by  Selway  and  Brown  the  dynamic  stress  optic  coefficient  and  the 
complex  Youngs  modulus  were  measured  at  room  temperature. 


THOMSON,  K.  C.,  Compendium  of 
Hysol  4485,  AFCRL-65-358,  < 
Weston,  N.  J.,  1965. 


THOMSON,  K.  C.,  Full- Field  Seismic  Modelling.  Contr.  No.  GRD  Task 
86  52  10,  Air  Force  Cambridge  HesearcTfTab.,  Wash.,  D.  C..  t963. 

VFSfAC  8284  VU  This  report  discusses  a  modelling  technique  -  a  method  of 

AD  419  653  viewing  and  photographing  the  entire  field  of  the  wave  simultaneously 

at  all  positions.  Time  dependence  is  obtained  by  sequential  photog¬ 
raphy.  Excitation  of  the  model  is  produced  by  striking  it  repeiively 
with  a  small  metal  pin  operated  by  the  cam  follower  on  a  14-inch 
flywheel  rotating  at  30  cps.  The  models  arc  transparent,  permitting 
visualization  and  quantitative  representation  of  the  wave  through 
the  photoelastic  effect.  The  waves  appear  to  stand  still  or  to  pro¬ 
pagate  through  the  use  of  stroboeiastic  illumination  and  a  continuously 
variable  phase  relationship  between  striking  and  flashing,  controliabie 
by  the  observer.  Simultaneous  full-field  viewing  of  models  up  to 
16-inches  in  diameter  is  possible.  Photographs  of  waves  are  in¬ 
cluded. 


VESIAC  9445  VU 
AD  424  961 


THOMSON,  K.  C.,  and  ,1.  A.  tiILL,  Seismic  Model  impactor  — No.  27. 

AFCRL-63-790,  Project  865?l0,  AF  Cambridge  Res.  Lab.,  Washing¬ 
ton,  D.  C.,  1963. 

A  new  type  of  strobe-phot oelastic  impact  source  is  described  in 
detail,  including  specifications,  design,  and  operation.  Tills  equip¬ 
ment  extends  the  modei  size  available,  for  photoelastic  studies  of 
propagating  waves,  from  models  having  iinear  dimensions  of  an  inch 
or  two  to  models  more  than  a  foot  square. 
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VESIAC  17,917  VU 
AD  828  523 


VESIAC  8446  VU 


VESIAC  8128  H  VU 
AD  441  592 


VESIAC  5580  VU 
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The  seismic  model  impacter  unit  supplies  a  1/3  inch  deflection, 
within  a  time  of  1  millisec,  to  the  model  material.  This  impact  is 
repeated  precisely  30  times  per  second. 


THORPE,  S.  F.,  D.  J.  GLASSCOCK,  L.  C.  LANDE,  and  F.  P.  VAN  LEER, 
Long-Range  Seismic  Measurements  -  GASBUGGY,  Rept.  No.  TR  68-7, 
Contract  VT/8703,  F33657-67C-0734,  Geotech,  Teledyne  Indust.,  Inc., 
Garland,  Texas,  1968. 

An  analysis  of  seismological  data  from  a  Project  PLOWSHARE 
underground  nuclear  explosion  as  a  continuing  study  to  provide  infor¬ 
mation  to  aid  in  distinguishing  between  earthquakes  and  explosions. 


TOCHER.  D..  Semiannual  Technical  Report  I,  January  20,  1964-July  20, 
1964,  Contract  ARPA  Order  No.  533,  U.  S.  Coast  and  Geodetic  Survey, 
Wash.,  D.  C.,  1964 

This  report  deals  with  the  VELA  UNIFORM  Experiment  in  the 
Aleutian  Islands.  Design  and  construction  of  instruments  are  dis¬ 
cussed.  Work  was  begun  on  the  Operations  and  Analysis  Plan  for 
the  Experiment  in  February.  The  submitting  and  carrying  out  of 
the  plan  are  discussed.  From  the  beginning,  adverse  weather  con¬ 
ditions  hampered  the  scheduled  completion  of  various  phases  of 
the  field  operations.  Planning  for  the  preliminary  analysis  of  the 
data  from  the  Experiment  was  begun  in  March  1964.  The  seismicity 
in  the  Andreanof  Islands  in  the  past  6  years  was  reviewed;  epicenters 
of  four  earthquakes  were  plotted  on  four  maps.  Four  methods  of 
determining  the  zero-depth  epicenters  of  earthquakes  and  "unknown" 
bias  in  the  Experiment  were  examined,  and  other  matters. 


TOCHER,  D.,  Some  Factors  Affecting  the  Local  Earthquake  Magnitude 

Scale,  VESIAC  Rept.  No.  4410-71-X,  Contr.  No.  SD-78,  Univ.  of  Mich., 
Inst,  of  Sci.  ft  Tech.,  Ann  Arbor,  Mich.,  1964. 

After  discussing  Richter's  original  definition  of  magnitude  (made 
in  1935),  and  later  attempts  to  extend  the  distances  at  which  this  table 
might  be  applied,  the  author  considers  some  of  the  factors  which  in¬ 
fluence  the  recorded  amplitude.  He  discusses  how  a  magnitude  for 
each  shock  was  established,  and  the  results  of  instrument  correction 
for  each  of  the  central  California  torsion  instruments.  These  correc¬ 
tions  were  applied  to  the  individuals  of  magnitude  for  each  instrument 
and  each  earthquake,  so  that  the  sum  of  deviations  of  all  central 
California  values  from  the  adopted  values  for  all  24  earthquakes  was 
zero. 


TOCIIER,  D.,  A  Study  of  Focal  Mechanism  and  Aftershock  Characteristics 
of  Small  Earthquakes,  Semiannual  Tech.  Status  Rept.,  Contract  No.  AF 
49(638)-904,  Univ.  of  Calif.,  Berkeley.  Calif.,  1961. 

This  semiannual  technical  report,  covering  the  period  from  1 
January  to  30  June  1961,  summarizes  progress  made  respecting  the 
various  specific  tasks  originally  identified  and  assigned  in  Item  1  — 
Research  of  Part  I — Statement  of  Work  of  the  subject  contract. 
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VESIAC  17,119  VU 


TOKMAKOV,  V.  A.,  and  D,  A.  KHARIN,  "The  Modification  of  the  SPM-16 
Seismic  Receiver  for  Recording  Accelerations  during  Low- Frequency 
^cn  ations,"  Trudy  Inst.  Fizlkl  Zemli.A.  N,  SSSR,  No.  5.  pp.  126-  ' 
1J0,  1959,  (Translated  from  RusslahT,  Contract  DA  49-083  OSA-3137, 


We  have  described  the  methods  and  results  of  modifying  several 
of  the  structural  components  and  circuits  of  the  SPM-16  seismic 
receiver  connected  with  an  over-damped  galvanometer  for  recording 
accelerations.  s 


TOKSOZ,  M.  N.,  K,  CLERMONT,  Rndi.,tion  of  Seismic  Waves  from  the 
Explosion,  Rept.  No.  lfiJrPr^rVT^CT^TbhTr^cUniSGT?- 
67-C-1313,  ARPA  Order  No.  624,  Teledync.  Inc.,  Alexandria  Va 
1967.  ’  " 


VESIAC  16,381  VU 
AD  814  690 


The  seismic  surface  wave  and  P-wave  data  generated  by  the 
Dilby  explosion  and  the  associated  cavity  collapse  are  studied  com¬ 
paratively  to  determine  the  radiation  patterns  of  these  waves  The 
asymmetric  radiation  patterns  of  P  and  Rayleigh  waves  as  well  as 
the  presence  of  Love  waves  are  explained  in  terms  of  a  composite 
source.  This  consists  of  an  isotropic  dilalation.nl  component  due 
to  the  explosion  and  a  double-couple  component  due  to  tectonic  effect 
The  relative  strength  of  the  multipolar  component  is  0.47  times  that 
of  the  explosion. 


VESIAC  15,915-E  VU 


TOKSOZ  M.  N.,  jtidialionof  Seismic  Surface  Waves  from  Underground 
EjyHosions.  Rept.  r^.^flHrr-Trx,  ContradiyA  4<V-M3~OSXTU717  ~ 
1-78,  Univ  of  Mich.,  fnst.  of  Scl.  &  Tech..  Arm  Arbor,  Mich.,  1967, 


The  radiation  of  surface  waves  from  underground  nuclear  ex¬ 
plosions  Is  studied  to  determine  the  mechanism  of  the  release  of 
seismic  energy.  The  spectra  of  the  observed  Rayleigh  waves  are 
corrected  for  propagation  effects  and  the  shapes  of  the  pressure 
pulses  are  determined  at  the  boundary  of  the  linear  zone  for  several 
explosions.  This  information,  together  with  the  initial  shape  of  the 
pressure  pulse,  deduced  from  near-source  calculations  and  observa¬ 
tions,  may  tie  utilized  to  investigate  the  effects  of  the  nonlinear  re- 
f'lon  on  »hc*  seismic  pulses  observed  at  some  distance. 


TOKSOZ,  M.  N..  air’  R.  'r  I  ACOSS,  Mode  Structure  and  Source  of  Micro¬ 
seisms,  Scl.  Ret..  Contract  AFl5TCT5T-Tfl3T.  "KJassTTiTsT  of  Tech 
Cambridge,  Mass..  1967 

Frequency-wavenumber  spectra  of  mlcroselsms  have  been  ob- 
tained  using  a  set  of  short  period  and  long  period  seismometers  at 
LASA.  From  the  phase  velocity  and  direction  of  body  waves  source 
areas  have  been  determined.  They  coincide  with  the  low  pressure 
regions  on  the  weather  map.  At  longer  periods  mlcroselsms  consist 
of  fundamental  mode  Rayleigh  and  Love  waves,  with  the  former  beiin- 
donilnant. 


TOOLE A ,  It.  I).,  T.  W.  SPENCER,  and  II.  F.  SAGOCI,  Reflection  and  Trans- 
mtssion  of  Plane  Compresstonal  Waves,  Contract  No.TF 
Calif.  Res,  Corp.,  La  llabra,  Calif.,  1963. 
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VESIAC  7380  VU 
AD  429  797 


VESIAC  13,122  VU 
AD  623  933 


VESIAC  13,842  VU 
AD  480  406 


VESIAC  15,158  VU 
AD  803  340 
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The  energy  partition  of  a  plane  compressional  (P)  wave  impinging 
upon  a  plane  interface  is  analyzed.  The  mathematical  solution  is  pre¬ 
sented  and  discussed  with  particular  emphasis  on  the  nature  of  the 
transmitted  waves  when  the  angle  of  incidence  exceeds  the  critical 
angi’.  Extensive  tables  of  data  are  presented  which  cover  a  wide  range 
of  the  input  parameters.  The  data  is  discussed  and  representative 
data  samples  plotted. 


TOWLE,  L.  C.,  R.  E.  H1ECKER,  Pressure  Gradients  in  Bridgman  Anvil 
Devices,  Sci.  Rept.  No.  AFCRL  65-707,  Contract  AF  191625)- 1676, 

Hq.  AFCRL,  OAR  (CRJ),  Bedford,  Massachusetts,  1965. 

Experimental  evidence  regarding  pressure  gradients  in  Bridgman 
anvii  devices  is  reviewed  and  some  new  experimental  data  aro  pre- 
senied.  A  simpie  empirical  relationship  describing  the  pressure 
distribution  is  derived  which  is  consistent  with  experimental  observa¬ 
tion.  The  experimentaiiy  determined  pressure  is  used  to  estimate 
errors  introduced  into  various  types  of  anvil  experiments  by  pressure 
gradients.  Given  are  numerical  vaiucs  for  ihc  correction  factors. 
Results  are  given  for  analyses  of  shear  experiments.  Resuits  re¬ 
garding  analysis  in  connection  with  ihe  peripheral  sample  region  are 
given. 


TRAVIS.  II.  S..  interpolated  Jeffreys  and  Iluilen  Setsmoiogical  Tables. 
Tech.  Kept.  No.  65-35,  Project  VT74551,  Contract  AK3376571- 12)45, 
Geotech.  Corp.,  Gariand,  Texas,  1965. 

The  travel  times  for  all  body  phases  tabulated  in  the  Jeffreys  and 
Bui  ten  Setsmoiogical  Tables  (1958)  have  been  calculated  by  interpola¬ 
tion  for  distance  Intervals  of  1  degree  at  each  of  the  14  focal  depths 
established  by  Jeffreys  and  Buiicn.  Travel  Times  have  similarly  l>een 
derived  for  the  phases  "diffracted  P”  (P  at  distances  beyond  105  de¬ 
grees)  and  "PKPPKPPKP”,  based  on  data  extracted  from  the  Guten¬ 
berg  and  Richter  travel-time  charts  (1934-1939).  Hie  digital  compu¬ 
ter  program  by  which  the  calculations  were  affected  is  described. 
Techniques  involved  arc  discussed  and  fully  interpolated  tabies  in 
a  convenient  form  arc  presented. 


TRAVIS,  II.  S.,  R.  A.  WE1SBRICU,  and  It.  F.  SIMONS.  Statistics  Associated 
with  the  Detection  of  Body  and  Surface  Waves  from  Earthquakes  and 
Underground  Detonations,  Tech,  ilept.  No.  66-83.  Contract  \  T  6703 , 
AF  33(667)-T62TO,  Teiedyne  lndustr.,  Geotech.  I)tv..  Garland,  Texas, 
1966. 

A  statistical  survey  of  the  LRSM  Felsmoiogleai  Bulletin  was 
made  to  determine  the  chances  of  detecting  long-  and  short -period 
P.  long-period  S,  and  long-period  surface  waves  from  earthquakes 
at  four  different  LRSM  sites  -  LC-NM,  MN-NV,  RK-ON,  and  1)II-N'^. 
The  probabilities  were  tabulated  as  joint  functions  of  epicentral  dis¬ 
tance  and  magnitude,  based  on  hyporentcr  information  supplied  by 
the  USC&GS.  A  similar  survey  was  made  of  t9  LRSM  Shot  Reports 
to  determine  the  frequency  with  which  these  phases  have  been  de¬ 
tected  from  underground  detonations,  all  LRSM  stations  considered. 

An  attempt  was  made  to  compare  the  earthquake  and  detonation 
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statistics.  Results  concerning  detection  of  body  and  surface  waves 
are  given. 


TRESKOV,  A,  A.,  "Seismic  Investigations  of  the  Earth’s  Crust,"  Trudy 
Geof.  Inst.,  Akad.  Nauk,  SSSR,  No.  26,  pp.  92-99,  Undated,  (Translated 
from  Russian),  Contract  DA-49-083  OSA-3137. 

VESIAC  18,343  VU  A  survey  of  data  on  the  structure  of  the  earth's  crust  is  presented. 

The  comparative  advantages  and  shortcomings  of  the  telesetsmic 
methods  proposed  by  the  author  for  determining  the  thickness  of  the 
crust  arc  discussed  and  the  prospects  of  further  work  in  that  direction 
are  designated. 


TROTT,  W.,  Experimental  Investigation  of  Thermal  Noise,  Tech.  Rept. 

No.  66-90,  Project  VT/6?06,  Contract  AF  33(657)- 16406,  Teledyne 
Co.,  Geotech.  Div.,  Garland,  Texas,  1967. 

VESIAC  16,375  VU  The  primary  objective  of  the  experimental  investigation  of  thermal 

AD  815  676  noise  was  to  verify  and  apply  an  analysis  derived  by  National  Bureau 

of  Standards  which  can  spectrally  describe  thermal  energy  in  seismo¬ 
graphs.  When  applied  to  a  typical,  operational,  long-period  seismo¬ 
graph,  the  NBS  analysis  shows  the  need  for  10  kg  inertial  mass  for 
a  system  magnification  of  about  130  k  at  25  sec.  Two  experiments 
were  designed  to  verify  the  NBS  analysis.  Although  the  first  experi¬ 
ment  was  only  partially  successful,  the  results  of  the  second  experi- 
inc  ,i  were  agreement  with  theory.  There  was  sufficient  agreement 
between  the  empirical  and  theoretical  spectra  to  verify  the  validity 
of  the  NBS  analysis.  The  NBS  analysis  was  therefore  recommended 
for  present  use. 


TROYANSKU,  V.  T.,  "The  Use  of  Extended  Time-Distance  Curves  of  Waves 
Reflected  from  Subsalt  Boundaries  to  Study  the  Form  of  Salt-Dome 
Cores,”  Razved.  Geofiz...  No.  1.  pp.  5-17,  1964,  (Translated  from 
Russian),  Contract  DA-49-083  OSA-3137. 

VESIAC  13,321  VU  Earlier  articles,  in  which  the  interpretation  of  extended  records 

of  the  waves  reflected  from  some  boundaries  below  the  salt  domes  Is 
discussed,  omitted  the  analysis  of  the  peculiarities  of  such  waves 
passing  through  the  lateral  surface  of  a  salt -dome.  The  author  supplies 
this  information  on  the  basis  of  tho  theoretical  calculations  and  field 
observations  made  in  the  southwestern  Caspian  region  in  1962.  Re¬ 
sults  concerning  the  reflections  of  waves  from  such  a  Itoundary.  and 
t lie?  various  distances  at  which  these  waves  arc  registered  and  recog¬ 
nized.  are  described.  For  a  proper  choice  of  the  distance  between 
the  seismographs,  it  must  be  remembered  that  the  apparent  velocities 
of  a  reflected  wave  may  be  very  small  if  the  angle  of  the  slope  of  t lie 
lateral  surface  of  a  salt  dome  Is  large. 


TSIMEL’ZON,  i.  0.,  "The  Deep  Structure  of  t lie  Earth’s  Crust  and  Tectonics 
of  Azerbaidzhan  According  to  Data  of  Geophysical  investigations," 
Sovctskaya  Geologiya,  No.  4,  pp.  103-111,  1965,  (Translated  from 
Russian),  Contract  DA  49-083  OSA-3i37. 
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VESIAC  13,634  VU 


'95?-'9<»2.  »< '!» 

of  its  oil-bearing  regions  on  die  lnGi  =  Af  b  and  °f  ,he  ,octon<cs 

p  retailor!  of  parity  anomalies  Included  a^rsecllonsTn!!'”"'’'',1"'"' 

“~^SSSS2« 


VESIAC  13,081  VU 
AD  624  715 


VESIAC  12,442  VU 


TUCS,rch VaperFSH^SrS^^ Underground^  Explos ions,  Re- 
Washington,  D.  C.,  1965.  "  ’  Ins,ltute  for  ^>fense  Analyses, 
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me  '.illation  of  these  parameters  over  the  areas. 


Tl  RCOT1E,  f.  T.  The  New  England  Seismic  Network,  Final  Sci  Rent 

Contr^AF  Sfi!  ar^'n C"”’Pr  1%G'  AFCRI, -66-757," 

•  b  I9(628)-3j8,  Iloston  College.  Chestnut  Ilill,  Mass.,  1966. 
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VESIAC  15,190  VU 
AD  644  200 


VESIAC  17,300  VU 
AD  664  078 


VESIAC  19.155  VU 
AD  844  655 


VESIAC  19,269  VU 
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A  S-P  network  of  five  stations  in  New  England  has  been  established 
and  maintained.  Seismic  data  from  the  four  northern  stations  are 
telemetered  to  the  fifth  station  at  Weston. 

Refraction  studies  have  determined  crustal  thicknesses  underlying 
the  four  northern  stations.  Correlation  of  these  results  south  to  Weston 
Is  questionable. 

Anomalous  departures  of  arrival  times  from  the  Jeffreys- Bullen 
travel-time  tables  have  been  observed  as  a  function  of  azimuth  of 
approach  to  the  stations. 

Seismicity  of  New  England  and  adjacent  areas  Is  summarized  from 
November  1962  through  September  1966. 

Work  with  crustal  transfer  functions  applicable  to  New  England 
Is  described,  and  a  ray  theory  explanation  given  for  the  impulse  re¬ 
sponse  obtained. 


TURCOTTE,  F.  T.,  The  New  England  Seismic  Network,  Final  Sci.  Rent., 
Sept.  1966  Through  Sept.  1967,  Rept.  No.  AFCRL-67-0549,  Contract 
F19628-67C-0021 ,  Boston  College,  Chestnut  Hill,  Mass.,  1967. 

A  description  of  the  station  sites  and  instrumentation  forming  the 
New  England  Seismic  Network  are  presented. 

Local  earthquake  activity  recorded  from  September  15,  I960  to 
September  15,  1967  is  summarized. 

Magnification  curves  for  the  recording  system  form  an  Appendix. 


TURNBULL,  L.  S.  JR..  D.  G.  LAMBERT,  and  C.  A.  NEWTON.  Rayleigh 
Wave  Discrimination  Techniques  Between  Underground  Explosions 
and  Earthquakes,  Sci.  Rept.  Rept.  No.  21 1.  Contract  VT/6702, 
F33657-68C-0945,  Tcledyne  Inc.,  Alexandria,  Va.,  1968 

Discrimination  between  underground  nuclear  explosions  and 
shallow  earthquakes  using  the  vertical  component  of  the  Rayleigh 
wave  is  achieved  using  several  techniques.  This  analysis  includes 
the  previous  developed  area  under  the  Rayleigh  wave  (ARZ),  the 
newly  applied  total  energy  (ERZ)  and  the  total  energy  transported 
across  a  unit  width  of  the  waveguide  by  the  Rayleigh  wave  (REF). 
Results  for  several  explosions  and  earthquakes  of  varying  magnitudes 
are  presented.  Evaluation  of  these  techniques  and  their  applicability 
in  an  automated  discrimination  program  is  discussed.  An  attempt 
is  made  to  incorporate  a  matched  filler  approach  for  weak  signals. 


TURNBULL,  L.  S.,  and  D.  B.  RABENSTINE,  Rayleigh  Wave  Analysis  of 
At  mo  .spheric  Explo  sions,  Sci.  Rept.,  Rept.  No.  228,  Contract  VT '6702 
F  33657 -68C- 0945,  Teledyne  lndust.,  Inc.,  Alexandria,  Va.,  1968 

During  the  month,  of  July  through  September,  1968,  a  series  of 
atmospheric  explosions  was  detonated  in  the  South  Pacific.  The  events 
analyzed  are  those  of  July  7.  July  15,  August  3,  August  24,  and  Sep¬ 
tember  3,  1968.  The  analysis  includes  matched  filtering  for  relative 
amplitude  measurements,  body  and  surface  wave  magnitude  comparisons 
phased  summing,  and  ARZ-ERZ  measurements.  The  events  are  dis¬ 
cussed  individually,  and  a  summary  of  pertinent  data  is  presented  in 
several  figures  and  tables. 
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TURPENING,  R.  M.,  A  Linear  Mode  Filter  for  Seismic  Waves,  THESIS, 
Contracts:  AF  45(638)- 1 170,  AF  49(G38)-1759,  U.  of  Michigan,  I.  S.  T., 
Ann  Arbor,  Michigan,  1966 

VESIAC  19,037  VU  This  paper  describes  a  method  of  filtering  P  wave  signals  from 

Rayleigh  wave  type  noise.  The  system  is  linear  and  thus  operates 
well  when  the  input  signal-to-noise  ratio  is  near  one.  Although  the 
basic  concept  involves  three-dimensional  Fourier  transforms  here 
the  theory  and  examples  of  application  are  given  for  a  two-dimensional 
derivation. 

TVALTVADE,  G.,  "Some  Data  on  the  Structure  of  the  Earth's  Crust  in  the 
Abastumani-Tsnisi-Moktsovi  Region  (Eastern  Georgia),  Izv.  Akad. 
Nauk  SSSR,  Ser,  Gcogr.  i.  Goof.,  Voi.  9,  No.  1,  pp.  36-38,  1945, 
(Translated  from  Russian),  Contract  SD-78. 

VESIAC  12,333  VU  This  is  a  preliminary  report  of  an  experimental  investigation  of 

the  hydromagnetic  interaction  between  rapidly  moving,  hot ,  ionized, 
and  therefore  conducting,  gas  and  an  intense  magnetic  field.  The  ex¬ 
periment  has  two  essential  features:  the  gas  flow  is  so  rapid  that 
dynamical  effects  of  compressibility  are  present;  the  system  lias 
axial  symmetry. 

UDINCEV,  G.  B.,  "The  Relief  of  the  Kurile-Kamchatka  Trench,"  Trudy 
Instituta  Okean.  Acad.  Sci.,  Vol.  12,  pp.  16-61,  1955,  (Translated  from 
Russian),  Contract  SD-78. 

VESIAC  10,930  VU  This  long  article  on  the  relief  of  the  Kurile-Kamchatka  Trench 

contains  four  main  sections:  (1)  A  survey  of  the  various  trenches  of 
the  oceans  of  the  world.  (2)  The  history  of  the  investigati  )r.  of  the 
relief  of  trenches.  This  section  covers  roughly  the  period  1880- 
1955,  and  is  concerned  with  the  expeditions  and  investigations  of  many 
countries;  (3)  The  principle  features  of  the  relief  of  the  Kurile-Kam¬ 
chatka  trench.  This  is  the  longest  section  of  the  article.  Illustrated 
with  a  number  of  figures,  it  contains  a  thorough  discussion  of  the 
subject;  (4)  The  geological  structure  of  the  Kurile-Kamchatka  trench. 


UNDERWATER  SYSTEMS,  INC.  (STAFF),  CIIASE  III  Source  Data,  Tech. 
Progress  Kept.  No.  7,  Contract  NOnr  4020705)7  Underwater  Systems, 
Inc,,  Silver  Spring,  Md.,  1965. 

VESIAC  12,136  VU  This  report  contains  pertinent  data  obtained  a  sea  from  the  ex¬ 

plosion  of  the  Coastal  Mariner.  The  shot  location  ,vas:  latitude  37° 
11,8  sec  North,  Longitude  74°  21.1  sec  West;  accuracy  was  estimated 
at  plus  or  minus  250  yards.  The  water  depth  was  estimated  to  be 
approximately  5000  feet.  The  shot  depth  was  approximately  900  feet. 
The  yield  was  approximately  700  tons  TNT  equivalent.  Meteorologi¬ 
cal  data  and  sequences  of  operations  are  given,  and  six  figures  are 
included. 


UNDERWATER  SYSTEMS,  INC.  (STAFF),  Cl'ASE  IV  Source  Data,  Tech. 
Progress  Rept.  No.  8,  NOnr  4026(00),  Underwater  Systems,  Inc., 
Silver  Spring,  Md.,  1965. 
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VESIAC  12,622  VU 


VESIAC  14,453  VU 
AD  635  803 


VESIAC  13,410  VU 
AD  652  389 


VESIAC  7997  VU  O 


VESIAC  5543  VU 


plosio'nofCHASE  i’Tr"1  daU  obtained  at  sea  from  the  ex- 

She,  dala  - sho1 1”aiio".  «— 

UNDERWATER  SYSTEMS,  rNC.  (STAFF),  CHASE  V  Source  Data  r-h 
Inc^snver  4ri°;  Md.fS”'  Sys.ems, 

W  SE  , 

UNDERWATER  SYSTEMS  INC  (staffs  . 

■jjjteilCd'^rated’b,  lh«  Case 

™sezy- 

Hamilton  and  Patterson  reported  on  spectrogram  amivsis  nf  n,0 
hydroacoustical  signals  received  at  Bermuda  and  generated  by  the 

Warded n‘  vTS-  ?°'T  °f  the  >aP*  recordings  were  or- 

warded  to  Underwater  Systems.  Inc.,  for  tape  loon  amlvsif  tmL 

report  presents  typical  results  from  that  analysis  Die  analysis  pro 
cedure,  performed  bv  transferring  the  signal  of  interest  t  t  l 
winch  is  analyzed  by  a  Panoramic  Singer' Metric!  ^AnaiyzS  is  de-  ' 

diseased  Data'a  -  rP  ^  m.odifieation  of  ,h(“  analysis  band  are 
Chase  TV  '  r°  ,  f,Rures  K1''6  rosults  for  Chase  II,  Chase  III  and 
Chase  IV.  Reverberation  losses  and  conclusions  are  given. 

UNITED  El  ECTRODYNAMICS  INC  fSTAFFl  min 

VT  °0°7  a  r  oo  (pr  Data  Compression.  Contract 


UNIT3EDCo^C,T"0^CS-  INC'  :STAFF)>  Digital  Services.  Rep.  No 
1963  '  3  ’  Unitcd  F,cc,r°DynamTci7^Texandria,  VaV,  ‘ 

Discussed  are  the  activities  of  the  Computational  Services  Pro 
gram  of  the  VELA  UNIFORM  Data  Analysis  Center,  and  a  list  of  he 
digital  programs.  The  DATDC  library  of  digital  seismograms  l  as 
grown  to  almost  600;  the  list  of  available  digitized  data  it  Jem  on 

!“DCTlTheC;UPdated  7Cry  tW°  weeks^rdisShulKCn 

and  cmu?mi2?n  P°'S  ^  binary’  low  donsitv  (20°  frames  per  inch) 
IBM  7000  or  1400  'series  ^  ' 

“S  r  d  ”  .r,™”5,  Dl“us“d  '<  of  sliort -period 

,  i.idial,  and  ti.insvcrsc  components  from  LRSM  stations  and 
arrays,  and  other  digitizing.  Fortran  was  most  often  used 
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AD  414  513 
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AD  443  836 


VESIAC  6844  VU 
AD  423  073 
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UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  Long  Range  Seismie  Measure- 
ments,  Project  8.4,  AARDVARK,  Contract  No.  VT/2037,  AF"33(657)-7427, 
United  ElectroDynamics,  Alexandria,  Va.,  1962. 

Data  from  this  event  of  May  1962,  a  shot  at  NTS  in  tuff  at  a  depth 
of  1434  feet  with  a  magnitude  of  about  4.9  nib,  concern  Pn  and  Pg  for; 
the  most  part.  The  data  include  arrival  times,  travel  times,  periods, 
amplitudes,  and  an  amplitude/period  versus  distance  plot.  Also  given 
for  Pn  alone  are  magnitudes  and  travel-time  residuals. 


UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  Long  Range  Seismic  Measure- 
ments  CACHE  CREEK  EARTHQUAKE  and  C^CHE  CREEK  AFTERShOO K, 
Contract  No.  VT/2o37,  AF  33(657)-7427,  United  ElectroDynamics,  Inc., 
Alexandria,  Va.,  1963. 

This  report  analyzes  data  from  the  Caehe  Creek,  Utah  earthquake 
(August  30,  1962)  and  aftershock  as  recorded  on  the  LRSM  film  seis¬ 
mograms  from  40  mobile  field  teams  and  several  seismologieal 
observatories. 


UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  Long  Range  Seismic  Mea- 
surements,  CLIMAX,  Contract  No.  VT/2037,  Xf'33(657)-12447,  “ 

United  ElectroDynamics,  Inc.,  Pasadena,  Calif.,  1964. 

This  report,  prepared  for  the  Air  Force  Technical  Applications 
Center,  Wash.,  D.  C.,  by  the  Earth  Sei.  Division  of  United  Electro¬ 
dynamics,  Inc.,  provides  an  analysis  of  signals  from  the  following: 
operating  mobile  field  teams;  Wichita  Mis.  Observ.,  Oklahoma;  Uinta 
Basin  Observ.,  Utah;  Bice  Mts.  Observ.,  Oregon;  Cumberland  Plateau 
Observ.,  Tenn.;  Tonto  Forest  Observ,,  Arizona;  and  several  experi¬ 
mental  or  temporary  stations  operated  in  connection  with  other  re¬ 
search  programs. 

UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  Long  Range  Seismic  Mea¬ 
surements,  Project  8,4,  BILBY,  Contract  No/  VT/2037,  AF  33(657)- 
12447,  United  ElectroDynamic,  Inc.,  Pasadena,  Calif.,  1963. 

The  purpose  of  this  report  is  to  provide  an  analysis  of  the  LRSM 
film  seismogi ams  from  oj^e  rating  mobile  field  teams  and  from  several 
experimental  or  temporary  stations  operated  in  connection  with  other 
research  programs.  Described  are  instrumentation  and  procedure, 
data  and  results.  Tables  and  figures  are  provided,  and  attached  to  the 
report  are  illustrative  seismograms  showing  the  signals  recorded  at 
a  number  of  locations. 


UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  Long  Range  Seismie  Measure- 
m e n t s ,  Project  8.4,  BRIDGEPORT  EARTHQUAKE,  Cont ra c t  No .  VX/HTJ? , 
AF  ^3(657)-7427,  United  ElectroDynamics,  life.,  Alexandria,  Va.,  1963. 

A  long-range  seismic  measurements  program  was  established 
under  VELA-UNIFORM  project  8.4  to  record  and  analyze  short-  and 
long-period  seismic  data  from  a  series  of  U.  S.  underground  nuclear 
tests.  This  rejwrt  analyzes  the  Bridgeport.  California  earthquake  of 
April  5,  1962  as  recorded  on  the  LRSM  film  seismograms  to  provide 
data  for  comparison  with  shot  data.  Instrumentation  at  the  mobile 
stations  is  presented.  On  April  5,  36  mobile  stations  were  operational; 
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19  received  short-period  signals.  No  long-period  phases  were  recorded. 
Station  site  information  is  given,  as  well  as  the  measurements  of  t lie 
principal  phases  of  the  earthquake.  Also  shown  are  unified  magnitudes 
and  first-motion  indication  with  reference  to  Technical  Working  Group 
II  first  motion  criteria. 


VES1AC  8972  VU 
AD  609  176 


UNITED  ELECTRODYNAMICS.  INC.  (STAFF),  Long  Range  Seismic  Mea- 
surements,  Project  8.4  SALMON,  Rept.  NoTTT57 Project' VT/2037, 
Contract  AF  33(657)-l2447,  United  ElectroDynarnics,  Inc,,  Pasadena 
Calif.,  1964. 

The  event  and  recordings  are  described.  Twenty  stations  recorded 
L-P  signals,  thirty  eight  S-P  signals.  Computed  hypocenter  as  deter¬ 
mined  by  a  digital  computer  showed  an  epicenter  shift  of  13.5  km,  N 
07  E.  The  average  magnitude  was  4.58.  The  travel-time  residuals 
for  the  Pn  and  P  phase  data  corresponded  favorably  with  those  derived 
from  the  GNOME  event.  SALMON  was  recorded  by  LZ-13V  at  5700  km. 
Illustrative  seismograms  of  the  signals  are  attached. 


VES1AC  8875  VU 
AD  451  532 


UNITED  ELECTRODYNAMICS,  INC.  (STAFF).  Long-Range  Seismic  Mea- 
surements  Project  8,4  Seismic  Waves  from  tlie  Ss  Village  Explosions 
Project  VT/2037,  Contract  No.  AF ~33T6517)-l244'r  United  Electro-  — ’ 
Dynamics,  Inc.,  Pasadena,  Calif.,  1964. 

The  purpose  of  this  report  is  to  provide  an  analysis  of  the  LRSM 
film  seismograms  from  operating  mobile  field  teams,  and  from 
several  experimental  or  temporary  stations  operated  in  connection 
witli  other  research  programs.  The  report  includes:  a  station  status 
report;  a  map  of  recording  stations  and  signals  received;  a  descrip¬ 
tion  of  instrumentation  and  procedure;  data  and  results.  Data  and 
results  include:  principal  phases,  unified  magnitudes,  travel-time 
residuals,  maximum  amplitudes  of  Pn  and  P,  maximum  amplitudes  of 
Lg,  and  multiples  in  a  water  layer. 


VES1AC  7125  VU 
AD  426  239 


UNITED  ELECTRODYNAMICS,  INC.  fSTAFF),  Long  Range  Seismic  Measure- 
ments,  Project  8.4,  SHOAL,  Contract  No.  VT/2037, F 1 3 (6 571-1 2T477 
United  ElectroDynarnics,  Inc.,  Pasadena,  Calif.,  1963. 

A  long-range  seismic  measurements  program  was  established 
under  Project  VELA-UNIFORM  to  record  and  analyze  short-  and  long- 
period  data  from  a  planned  series  of  U.  S.  underground  nuclear  ex¬ 
plosions.  The  purpose  of  this  shot  report  is  to  provide  an  analysis  of 
the  LRSM  film  seismograms  from  operating  mobile  field  teams.  The 
report  contains:  1)  a  description  of  the  SHOAL  event;  2)  station  status 
report:  3)  map  of  recording  station  and  signals  received;  4)  general 
introduction,  5)  instrumentation  and  procedure  report:  6)  statement 
of  data  and  results.  Also  included  are  three  appendices:  a)  recording 
site  information  and  unified  magnitudes  from  Pn  and  P  waves;  b)  seis¬ 
mograph  analysis  diagram;  and  c)  TGW-1I  first  motion  criteria  and 
diagrams. 


UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  LRSM,  Project  8.4,  West 
Virginia  Earthquake,  Lab.  Rept.  No.  117,  Project  VT  2037,  Contract 
AF  33(657)- 12 44 7 ,  United  ElectroDynarnics,  Inc.,  Pasadena,  Calif. 
1964. 


603 


WILLOW  RUN  LABORATORIES 


VESIAC  10,131  VU  The  purpose  of  this  report  is  to  provide  an  analysis  of  the  data 

from  the  West  Virginia  Earthquake  of  25  November  1964  recorded  by 
mobile  field  teams;  Wichita  Mountain  Observatory,  Oklahoma  (WMSO), 
Uinta  Basin  Observatory,  Utah  (UBSO),  Blue  Mountain  Observatory, 
Oregon  (BMSO),  Cumberland  Plateau  Observatory,  Tennessee  (CPSO), 
and  Tonto  Forest  Observatory,  Arizona  (TFSO);  and  from  several 
experimental  or  temporary  stations  operated  in  connection  with 
other  research  programs. 

UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  Seismic  Data  Laboratory, 
Contract  VT/2037,  AF  33(657)-7427,  United  ElectroDynamics,  Inc., 
Alexandria,  Va.,  1964. 

VESIAC  7537  VU  This  is  fourth  in  a  series  of  reports  cataloging  seismic  data  and 

describing  the  activities  of  the  Computation  Services  Section,  Seismic 
Data  Laboratory,  and  contains,  in  addition  to  digital  programs  and 
digitized  seismograms  (as  in  previous  reports),  a  list  of  composite 
analog  magnetic  tapes  of  earthquakes  and  explosions.  The  main  body 
of  information  is  in  four  appendices:  1)  Appendix  A  contains  a  list 
of  digitized<data  available  on  IBM  magnetic  tapes  in  high  or  low 
densities;  2)  Appendix  B  contains  a  list  and  short  abstract  of  digital 
programs  used  at  the  Seismic  Data  Laboratory;  further  descriptions 
of  programs  can  be  obtained  from  VESIAC;  3&4)  Appendices  C  arid 
D  contain  lists  of  magnetic  tape  composites  stored  at  the  Seismic 
Data  Laboratory. 

UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  A  Statistical  Discriminator, 
Contr.  No.  VT/2037,  AF  33(657)-7427,  United  ElectroDynamics,  Inc., 
Pasadena,  Calif.,  1962. 

VESIAC  7995  VU  A  basic  statistical  method  for  classification  of  observations  into 

one  of  two  multivariate  distributions  is  presented.  Its  applications 
to  the  problem  of  identifying  seismic  events  as  underground  explo¬ 
sions  or  earthquakes  mighl  be:  1)  examination  of  observed  variables 
from  events  of  known  origin  to  evaluate  quantitatively  the  power  of 
the  variables  to  discriminate  between  source  types;  2)  critical  evalua¬ 
tion  of  proposed  identification  criteria;  3)  application  of  this  method 
to  classify  seismic  events  of  unknown  origin  as  explosions  or  earth¬ 
quakes,  on  the  basis  of  observed  variables.  In  applications  1  and  2, 
significance  levels  can  be  derived;  in  application  3,  probability  of 
error  in  classification  can  be  derived.  In  this  sense,  the  method  is 
quantitative. 


VESIAC  7996  VU 
AD  460  783 


UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  A  Sum-of-Squares  Method 
of  Seismic  Phase  Identification.  Contr.  No.  VT/2037,  AF  33(657)- 
7427,  United  ElectroDynamics.  Inc.,  Pasadena.  Calif.,  1962. 


Considerable  difficulty  is  often  encountered  in  the  determination 
of  arrival  times  of  the  P  and  L^.  signals  on  seismograms.  Traces 

have  been  studied  representing  various  combinations  of  the  com¬ 
ponents  of  earth  motion.  From  this  study  it  has  been  found  that  the 
sum  of  the  squares  enhances  signal  noise  ratio  and  facilitates  deter¬ 
mination  of  the  Pr  and  Lr  arrival  times.  It  is  felt  that  the  results 

of  this  preliminary  study  are  sufficiently  encouraging  as  to  warrant 
further  investigation  on  a  wider  scale. 
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.  o  YNAMICS.  INC.  (STAFF),  Tonto  Forest  Seismological 
Observatory,  Semiannual  Rept.,  1  June  196¥'lo  30  N^vernEer Con 
gg19!-™.  VT/070,  United  ElecroDynamicT.  PaSn 

This  semi-annual  report  of  the  TFSO,  prepared  for  the  Air 

TFSO  andCfiTa  .  Appl.lcations  Center,  provides  a  brief  history  of 
tion_°  m  i 1  \ he  achvity  of  the  observatory  under  five  major  sec- 

LlLlations  m  sv«^'nV0^mr  r°Utine  °pera,t0ns«  analysis  and 
eaSoment  p  y  mod, f, cation,  involving  station  and  field 

and  P-wave  coherencey  study  instrumentation;  (3)  analytic 
development;  (4)  instrumental  development;  and  (5)  facilities  The 

contractors  1UC*GS  W“h  3  ShOTt  —uni  of  thi  suppoJtoJ  other  V^A 

UNITED  ELECTRODYNAMICS,  INC.  (STAFF),  Tonto  Forest  SeismoloHcnl 

3Tr?TV?  l  V1)f?t?l't!?n  Bulletin-  Contract  No.  VT/OToTAF^TfSlJOT^ 
4z  159,  United  ElectroDynamics,  Pasadena,  Calif.,  1963. 

This  report  presents  information  concerning  the  instrumentation 

TiZ7  "  °f  the  TOn,°  F°reSt  W-mological^serva 


UNITED  STATES  ARMY  ENG.  WATERWAYS  EXP.  STATION  (STAFF) 

SiTF^rlrT~^~^n\.1,UCting  Large  ,Jndc 'ground  Cavities  Background. 

>  vol.  I,  ConTracTNo.  ARPA  Orde?Vo 
1964 62 '  U'  S'  Army  EnR‘  Waterways  Exp.  Station,  Vicksburg,  Miss., 

A  feasibility  study  was  conducted  to  determine  whether  construc¬ 
tion  of  iarge  underground  cavities  for  large-yield  decoupling  is  feasi- 
le  from  an  engineering  and  construction  standpoint.  A  review  was 
made  of  various  techniques  which  could  possibly  be  used  to  develop 
or  construct  a  cavity,  and  a  literature  search  was  made  of  all  known 
and  existing  large  manmade  and  natural  cavities.  On  the  basis  of 
present  knowledge,  it  appears  that  conventional  mining  techniques 
wou.d  be  the  most  satisfactory  method  for  excavating  the  cavity  of 
3nd  dopth  desired-  The  results  of  other  investigations  indi¬ 
cted  that  spherical  cavities  in  salt  could  be  constructed  with  spans 
ofapprox-matelv  200  ft.  Larger  size  cavities  should  preferably  be 
excavated  in  dense  competent  rock. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  Catalogue 
‘  Events  and  Earthquakes  of  Comparable  PistancgTEmifr- 
.  VT/2034,  U.  S.  Coast  and  Geodetic  Survey,  Wash.,  D.  C.,  1960 

.  (.Hcrei"is  a  taPle  of  catalogued  events  with  distances  to  recording 
stations  This  table  contains  the  calculated  distances  from  the  sta- 
’,ons  used  t0  each  event  ar>ci  the  distances  to  the  earthquakes  used 
for  comparison  with  the  event.  Distances  to  events  less  than  1000  km 
were  computed  by  the  Gauss  mid-latitude  method.  Greater  dis  ances 
were  computed  by  the  use  of  the  haversine  method.  Distances  to 
ear  hquake  epicenters  were  determined  from  the  travel  times  of  the 
P  phase  and  have  an  accuracy  of  25  kms.  These  events  are  included' 
i  n?niPr:  J  E'°montory;  3)  Walnut;  4)  Poplar;  5)  Socorro;  6)  Logan- 
7)  Blanca;  8'  Oct.  6,  1957;  9)  Oct.  10,  1957:  and  10)  Ripple  Rock 
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VESIAC  7577  VU 


VESIAC  7029  VU  O 


VESIAC  11,438  VU 


VESIAC  7427  VU  O 


VESIAC  7271  VU 
AD  427  094 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY,  (STAFF),  Generalized 
Trouble  Shooting  Guide  for  the  World-Wide  Standardized  SeTimnr  ranh' 
Network,  Contr.  No.  VT/2034,  U.  S.  Coast  and  Geoditic  SurvelTwiilT. , 
D.  C,,  1964, 

This  guide  has  to  do  with  routine  trouble-shooting  of  the  World- 
Wide  Standardized  Seismograph  System.  It  helps  to  locate  or  to 
isolate  various  malfunctions  of  the  system,  but  makes  not  attempt 
to  explain  the  repair  of  any  module  beyond  the  exchange  of  parts 
from  the  stations  spare  parts  supply.  The  guide  is  generalized 
and  treats  these  areas:  1)  Console;  2)  Recording;  3)  Radio;  4)  Vol¬ 
tage  Measurement  List;  and  5)  Tests  and  checks  for  the  WWSSN. 


UNITED  STATES  COAST  AND  GEODETTC  SURVEY  (STAFF),  Seismological 
Bulletin  Special  Field  Program  Nueva  Concepcion,  El  Salvador  (NCS) 
Contract  No.  VT/2034, ~ U.  S.  Coast  and  Geodetic  Survey,  Wash  D  C 
1963,  (OFFICIAL  USE  ONLY).  -  • 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  Seis¬ 
mological  Bulletin  Special  Field  Program  Nueva  Concepcion7~El 
Sallvador^Ncs),  i964,  ARPA  Order  No.  173,  U.  S.  Coast  and  Geo-- 
detic  Survey,  Seismology  Div.,  Washington,  D.  C.  1965. 

A  field  seismograph  station  has  been  established  by  the  U.  S. 
Coast  and  Geodetic  Survey  at  Nueva  Concepcion,  El  Salvador,  in 
cooperation  with  the  Seismological  Section  of  the  Servicio  Ge'ologico 
Nacional.  The  Project's  sponsor  is  given,  and  the  objectives  of  the 
program.  The  preliminary  bulletin  includes  only  the  data  from  the 
Beinoff  film  records.  Special  processing  of  the  magnetic  ia;?e  records 
will  be  recorded  later.  Included  in  the  report  is  a  section  on  instru¬ 
mentation.  Also  Included  are;  (a)  a  map  of  El  Salvador  showing 
seismograph  stations;  (b)  graphs  of  response  and  magnification 
curves;  and  (c)  tables  showing  physical  constants,  operations  sum¬ 
mary,  epicenter  computation,  interpretations. 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  Seismolog¬ 
ies1  Bulletin  Special  Field  Program,  Nueva  Concepcion  EfSalvador 
(NCS)  October  1963,  Contract  VT  "2034.  U.  S.  Const  anTGeodetic  Sur- 
vey.  Wash.,  D.  C.,  1964  (OFFICIAL  USE  ONLY). 


UNITi:D  ?T^T„ESC0^ST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  AARDVARK. 
Contract  No.  VT  2034,  U.S.  Coast  and  Geodetic  Survey,  Wash.,  D.C., 
1963. 

This  report  is  one  of  a  series  analyzing  seismic  data  from  nuclear 
test  explosions  at  the  Nevada  Test  Site.  The  data  used  are  from  sta¬ 
tions  of  the  World-Wide  Network  of  Standard  Seismographs  and  from 
certain  supplementary  stations  having  similar  instruments. 
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VESIAC  7074  VU 
AD  425  491 


Standard  «,t  ton (STAFF),  Wor.dw.de 
Cont  1-grt  Mn  Vi1  j ]  y  -  Project  173-7,  ALLEGHENY. 

1963.  ’  S-  Coast  and  Geodetic  STF^wIih^^.; 

test  explosions  at  the  Nevad^Test  Site^The  A'3  fr°m  nuclear 

of  the  World-Wide  Network  of  Standard  w  d  “fed  3rG  from  s,a,'ons 
supplementary  stations  having  similaASrumS  fr°m  Cer,3il’ 


VESIAC  7075  VC 
AD  425  803 


Standard  l**™  ^TAFF),  Worldwide 

^FFTTln  VT-01^JT-TU,Ten  S‘  Pr0<ect  173-7  "^^T 

1963.  ’  U>  S'  Coast  and  Geodetic  Su r v^7^h^l)TC 

.est  syzz  sda,smic  Hda,a  from  nuciear 

tions  of  the  World-Wide  Netiork  of  aa*nrfIS  t  ^  fronl  R,a' 

certain  supplementary  stations  haying  sitniia  “.'S,'  'r°"1 


VESIAC  6205  VU 


1963.  ’  '  S‘  C  ancToeodet ic  &irvey7Wash7rDTC., 

ca.a  rs; 


VESIAC  6604  VU 


1963  '  Loasl  anti  Geodetic  survey,  Wash.,  D.  c., 

test  explosions  at  the  NevadArest  S^e^The  A 13  fr°m  nuclear 

tions  of  the  World-Wide  Network  of  H  US<?d  3re  fr0m  sta' 

certain  supplementary  stations  having  similt  ASrumeSfs.  a"d  fr°m 


VESIAC  6206  VU 


1963.  ’  ’  S>  Coast  ’’•■Geodetic  SurveTT Wash.,  ff.  C.. 

-a, a  ana  Prciiminnry 


VESIAC  5482  VU 
AD  411  962 


um  i  Cj}j 


J  ,  Jr  and  GEODETIC  SURVEY 

Standard  St  at ’.on  Seismic  Measurement 

tract  No.  VT  To3T  - 

1363, 


to  i  f  J.  World-Wide 

-s~p~ - -___;J^]ect  173-7.  CHENA.  Coni 

o.  Coast  and  Geodetic  Survey,  Wash.,  D.  C. 
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contained  in  this  report  are  preliminary  and 
as  may  be  necessary. 


subject  to  later  revision 


VESIAC  6605  VU 


MATES  COAST  AND  GEODETIC  SURVEY  (STAFF)  w  1^  urj 
gandard  gallon  Seismie  Measurement.  D.-iJ. 7  rSl'tlul 

E7"  no.  V1VSM4,  u.  s.  c^asraaJrs,’4r.4«f^' 

S,ely^  dt’"iC  '?•" 

lions  of  the  World-Wide  Network  of  a  t  d  are  fr0m  s,a' 

certai,,  supplementary  sialious  Laving  si m (la SSJ  “"d 


VESIAC  5497  VU 
AD  413  619 


uiNiitu  STATES  COAST  AND  GEODETIC  SURVFV  fCTAvn  . 

gandard  Station  _S.isn.ie  Measuremmef  .. 

oad.ac,  m.  mrnr.  u.  s,  coasnij^;;1^™1^11^ li 

Data  from  this  event  of  March  1962  it  mtq  ~n 
of  448  feet  with  a  magnitude  of  about  4  3  (m  T,  allu^um  at  *  depth 
the  most  part.  The  data  include  arrivi’i  t  b  ’  .  co™  Pn  and  PSE  for 

f°.  P"  akme  are  magniludcs  and  iravol-llmo  residuals.  ‘  “  PVC" 

Useful  signals  were  recorded  out  tn  »» 

U.iou  errors  were  2.7  C2,  6  k  .tlo So'  a'nd'sT1”' 

\0rm  e'3icon,ei-  computation  errors  t  i‘  Htin lie  " 

2.8  km  in  longitude,  and  0.3  sec  in  origin  time.  ’ 

An  appendix  presents  seismic  analysis  diamms  Twr-  n  . 

:s  sssazrttfs*  -  ~~ 


VESIAC  5499  VU 
AD  411  414 


urvi  itu  b  i  ATES  COAST  AND  GEODETIC  SURVFV  ftJT  a  vm  , 

ht i c  Measurements.  Prmon  171.7 

the  CIMARRON  event' at  The  Nevadf  Tes°' SiTe  (NTsf?1  "t .r0C f mm 
md  C0nfi',  ,Ther  da,a  -  -PPlc^ 


VESIAC  6055  VU 
AD  414  535 


StnnH  HTc7rCOtST  AND  GEODETIC  SURVEY  (STAFF)  World-U 
andau1  Station  Seismic  Measurements  Prninmt  177  7  'rTTn^iv 
Cont ract  No.  VT  21)94  r  c  - _  J'1  l^l_L_GOI)SA\V  , 


CrmfriirTlvlTi  t  173-7,  COPS^T  ~ 

1963  ’  *  ^oas*  and  Oeodetic  Survey,  Wash..  D.  C.. 

.os,  e™ursr,a;^rN^rs  syzs  T‘ric  Hata  from  ,,ucieai- 

Uons  of  the  World-Wide  Network  of  standard  V*-*1  USCd  ‘",e  f‘0111  s,a* 
certain  supplementary  stationsll®' ^ 
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UJMA  tMI  %t* 
At*  ***<WH> 


UAM  I7t;  vt 
At*  m*»i 


\utr  *?i)  vii 

At*  *1?  *•« 


vi  a  At*  mh  vi* 


VKJ8AC  MI*  VII 
Al)  117  913 


VKJWAC  MIC  VII 
AD  IIB  001 


VKJAAC  S-IOH  VII 
Al)  III  379 


|«  rn*  «M  ♦•**«**,  l*»  IIDlW  Mf*<  *M  1*1*1'  »!• 

»,*#>  AW*  m  ll«  f*V*»A**V  *4  M  *»r  pfr«r*J«4 


|  MW*  Iff  AttACOAVf  AMHil  WII  tH*  f»  «U  *  UftAI'ft 

*#**»*<«  j***»«i*t  ur*Aif«wi*,  h**{*(fi  i?3*it  wnwm, 

(WtiNi  v  TT'TMI,  U  Mttc*nt*ik  S»fi«T  I*.  C.. 

m*. 

fc  3M.  *IMI  »*|**»«.  Hr  ltt*t*|ir*J<  r**«d  I*  dc»rt«*rd  ***1  rrrlin  I 
(H*f>  AtHm  Hr  «rlt**ir  tryvftllM  *4  II  it*  p»r«re**d. 

|  Mill)  »»Atf*CtWU»T  A*t>  IlKODIfnC  MtNVKV  IKtAi  ri.  WorM-WlAr 
H*M4«f4  *»!*«•  ********  Mrj«*fr**tr»i*  l*ri*jr«ri  173*7.  In  RAX 
CY<Jri*0«».  '  VT*2#5I  T*.  A  C<M*i  <***1 JVnn  Wi*h.  I*.  C.. 
1*0 

t»4*  t*^*»fl  I*  nor  «>(  a  «rttr»  anah/nv  *rl**nir  data  Ifnw  nurlrar 
lr*|  r«|*V***>«o*  #•  Hr  Nevada  TFM  Ate.  TTr  data  u*rd  atr  Iron*  *U* 

I  Mo*  *4  I  fir  Wo»ld*Wtdr  Nri«mi  i4  Standard  .VtMtmf.raph*  ai-l  Ifnm 
rritil*  Huylrwiniin  »ljltno«  tu'l"C  Utitlht  ln«t rumrnl*. 


list  two  #rAiK*roA»r  and  c.jooi  tic  shhvi  v  (staff).  vvnrid-Htrir 

Aamtanf  Mato***  fet*ntl<  Mrai*  rente, »t*  Pn«)erl  173*7.  JOIISSN  DO*. 
CVntraet  J4*.VT‘2MI.  *  .  S.  Coats  and  f.eodrttr  Sinry,  Wash.,  I).  C*. 
I%3. 

In  iht*  *l**t  »n»'f*.  ‘hr  JOHNNY  HOY  event  l*  drwrdrd.  ami 
l>rr  ttmliurr  ilala  on  Hr  *elf*nilc  recording  »l  H  art*  presented. 


I  SITU)  StATI.S  COA.tr  AM)  (•  KOOK  TIC  SIINVKY  (STAFF  World-UltH; 
.tamtard  J*att<*n  Sri  unite  MrajaircntcnH,  Project  173-7.  IJTTTF 
I  Fl.T^n  ITonTrart  No.  VT^MlflCS.  Coast  and  (irmdetlc  Airvry. 
tta*li..T».'C..  I9C3. 

In  Hit*  shot  r«t*irl.  the  UTTI.K  FKI.I.KK  I  event  If*  described, 
and  preliminary  data  on  the  wetsnitr  recording  ol  It  are  presented. 


I’NITKI)  STATKS  COAST  ANI)  OKODKTIC  SHHVKY  (STAFF).  Wudd-Wkte 
Standard  Sat  Inn  Srlsmlc  Measurements.  Project  173-7.  I.IT  Tl.h 
FKI.TKm ("Contract  Ko.  VT’M3^TTi.  STCTtast  and  C.eodatic  Airvey, 
W.^r..1).  C..  1903. 

In  ilitn  shot  report.  the  event  Is  described.  and  preliminary  data 
on  the  seismic  recording  of  it  are  presented. 


ItNITKI)  STATKS  COAST  AND  OKODKTIC  SHHVKY  (STAFF).  World-Wide 
Standard  St  at  tun  Seismic  Measurement. s.  Project  173-7,  MAD.  Con¬ 
i' ractNo.  VT *2034. lirSrCoasl  aiwTOeodetic  Sirvey.  Wash.,  I).  C.. 
I9C3. 

lilts  re(«>rt  comprises  an  analysis  of  seismic  data  recorded  from 
the  MAD  event  al  the  NTS  by  the  Standard  Stations.  These  data  are 
supplemented  by  recordings  at  the  Coast  and  C.eodetic  Survey  stations 
ha vlnt*.  tnslmnients  sintilar  to  those  of  the  Standard  Stations.  These, 
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and  01  Mr  data  «*i II  br  u»rd  by  V I  LA-l  NlFtlRM  parncipunl*  lor 
Dlurflr*  dirrclrd  t.T*ard  'hr  dor  V»pmrttl  of  mrlht^tr  for  dlMineutxhinc 
britttrn  rvp|n*l«n  and  earthquake  urinmic  nourtci*. 

UNfttf)  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF).  WorW-VVide 
Standard  Si  Alton  Sri  tunic  Mrawrrmrnlit,  Proprl  173-7,  kfATIfilA- 
MAl.I-OW’Conl rad  “So.  TY 5.  Coaxt  awf  CrtitTrl tc  vcy , 
WaxK^lT.  C..  1963. 

VESIAC  6033  V'U  Thin  rrpirt  laonr  of  a  mtIck  analyzing  winnur  data  from  nuclear 

lent  exploMonn  al  Ihr  Nevada  Text  Site.  The  data  uurd  are  from  Ma> 
Ilona  »if  Ihc  World-Wide  Network  of  Standardized  Seismographs  ami 
from  certain  supplementary  stations  having  Instruments  with  similar 
response  chararteristie*. 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements.  Project  173-7,  I’ACA.  Con~ 
t racl  No.  VT  203T,"Tj.  £  Coast  and  Geotfellc  Survey1’  Wash..  I).  C., 
1963. 

VKSIAC  6217  VU  In  this  shot  report,  the  event  is  described,  and  preliminary  data 

AD  417  878  on  the  seismic  recording  of  it  are  presented. 


UNITKD  STATUS  COAST  AND  GEODETIC  SURVEY  (STAFF).  World-Wide 
Standard  Station  Seismic  Measurements.  Project  173-7,  PACReAT, 
Contract  No.  VT  203-t.  t).  S.  Coast  and  Geodetic  Survey,  Wash..  T)rc,. 
1963. 

VESIAC  6056  VU  This  report  analyzes  seismic  data  recorded  from  the  PACKHAT 

AD  414  676  event  at  the  Nevada  Test  Site  bv  stations  of  the  World-Wide  Network 

of  Stindard  Seismographs.  These  data  are  supplemented  by  recordings 
at  U.  S.  Coast  and  Geodetic  Survey  stations  with  sim'lar  instruments. 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  PAMPAS, 
Contract  No.  VT/2034,  U.  S.  Coast  and  Geodetic  Survey,  Wash.,  b.  C., 
1963. 

VESIAC  6848  VU  This  report  is  one  of  a  series  analyzing  seismic  data  from  nuclear 

AD  424  028  tost  explosions  at  the  Nevada  Test  Site,  The  data  used  are  from  sta¬ 

tions  of  the  World-Wide  Network  of  Standard  Seismographs  and  from 
certain  supplementary  stations  having  similar  instruments. 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7.  PASSlAC. 
Contract  VT/2034,  U.  S.  Coast  and  Geodetic  Survey,  Wash,,  D.  C., 

1963. 

VESIAC  6606  VU  This  report  is  one  of  a  series  analyzing  seismic  data  from  nuclear 

tost  explosions  at  the  Nevada  Test  Site.  The  data  used  are  from  sta¬ 
tions  of  the  World-Wide  Network  of  Standard  Seismographs  and  from 
certain  supplementary  stations  having  similar  instruments. 
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VK*AC  0847  VU 
AD  423  022 


VESIAC  6057  VU 
AI)  414  702 


VESIAC  6218  VU 
AD  417  942 


VESIAC  6219  VU 
AD  418  062 


VESIAC  6054  VU 
AD  414  705 


VESIAC  6220  VU 
AD  417  678 


II  m:t>  SrATKSCOAifr  AND  GEODETIC  SURVEY  (ITAEI*),  World.  Wid* 
SdmUnt  Ittlon  firuttiit  Mrjwirrmrniii  I1 

fr«T7S)7WlM17unCtlaM  ami 

1903. 

Thin  rri*>ri  i»*  one  of  a  nerter  analyzing  netnmlr  data  from  a  nu¬ 
clear  irH  rxpInMon  al  ihr  Nevada  leal  S)lr,  The  data  uM  arr  from 
Matlonn  of  the  World-Wide  Network  of  Standard  SrtMnngraphn  and 
from  certain  nuinilemenlary  Mallonn  having  similar  InMnininttn. 


hope  I  173.7,  hKKA.  Con- 
tr  Aim*)-.  'UanTT.,*!).  C.. 


UNITED  STATES  COAST  AND  GEODETIC  SUHVEV  (STAKE),  World-Wide 
Sandard  Station  Seismic  Measurements.  Project  173  7.  I^l^XTIT,, 
Contract  NoT’VT7  27)34,  lT.~S.XoaM  arnT Geodetic  Survey,  WahlT7.~l>.  C., 
1903. 

TliiN  rc|«irt  is  one  of  a  series  analyzing  seismic  data  Iron-  nuclear 
test  explosions  at  the  Nevada  Test  Site.  The  data  used  are  recorded 
by  stations  of  the  World-Wide  Network  of  Standard  Seismographs  and 
certain  supplementary  stations  having  similar  instruments. 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF).  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  RACCOON, 
Contract  No.  VT/2034,  l),  S.  Coasi  and  Geodetic  Survey,  Wash.,  b.  C., 
1963. 

In  this  shoi  report,  ihe  event  Is  described,  and  preliminary  data 
on  the  seismic  recording  of  ii  are  presented. 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Projeci  173-7,  ROANOKE, 
Coni i act  No.  VT/2034,  U.  S.  Coast  and  Geodetic  Survey,  Wash.,  D.  C.. 
1963. 

This  report  is  one  of  a  series  analyzing  seismic  data  from  nuclear 
test  explosions  at  the  Nevada  Test  Site.  The  data  used  are  from  sta¬ 
tions  of  the  World-Wide  Network  of  Standard  Seismographs  and  from 
certain  supplementary  stations  having  similar  instruments. 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  SACRAMENTO, 
Contract  No.  VT/2034,  U.  S.  Coast  and  Geodetic  Survey,  Wash.,  D.  C., 
1963. 

This  report  is  a  presentation  of  seismic  data  recorded  from  the 
SACRAMENTO  event  at  the  Nevada  Test  Site  by  stations  of  the  World- 
Wide  Standard  Seismograph  Network.  Recordings  at  U.  S.  Coast  and 
Geodetic  Sirvey  stations  having  similar  instrumentation  are  used  as 
supplementary  data. 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  SEDAN,  Con¬ 
tract  No.  VT/2034,  U.  S.  Coast  and  Geodetic  Survey,  Wash.,  D.  C., 

1963. 

This  report  is  one  of  a  series  analyzing  seismic  data  from  nuclear 
test  explosions  at  the  Nevada  Test  Site.  The  data  used  are  from  sta- 
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VKSIAC  5401  VU 
AO  411  MS 


VESIAC  6607  VU 


VESIAC  6221  VU 
AD  417  677 


VESIAC  6222  VU 
AD  418  051 


VESIAC  6223  VU 
AD  417  915 
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I  Ion*  of  ih»  World-Wid*  Ntlworfc  of  Standard  S»tMno«raph*  and  from 
ctrtaln  Mipplamvntary  station*  having  similar  Imdrvmvnts, 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF).  WorM-Wtdr 
Standard  Nation  Srlsmlc  Msasurvmvnts.  Project  173-7,  itlfllTW  Con* 
(tact  No.  VYTNJJf,  U.  S  rbaM  anJCwxTcttc  "Survey,  Wash..  D.  C.. 

1M3. 

This  aliot  report  la  issued  on  behalf  of  the  Advanced  Research 
Projects  Agency,  Dcjurtment  of  Defense,  to  provide  information  which 
may  prove  of  value  In  the  study  of  data  from  nuclear  teats.  The  data 
contained  In  this  report  are  preliminary  and  subject  to  later  revision 
aa  may  be  necessary, 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF).  World-Wide 
Standard  Station  Seismic  Measurements.  Protect  173-7,  SMALL  fiOY, 
Contract  V T  '2034,  U.  f>.  Coa si  and  Geodetic  Survey,  Wash.,  D.1J71 
IM3. 

This  report  Is  one  of  a  series  analysing  seismic  data  from  nuclear 
test  explosions  at  the  Nevada  Test  Nte.  The  data  used  are  from  sta¬ 
tions  of  the  World-Wide  Network  of  Standard  Seismographs  and  from 
certain  supplementary  stations  having  similar  instruments. 

UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  WHITE,  Con¬ 
tract  No.  VT/2034,  U.  S.  Coast  and  Geodetic  Survey,  Wash.,  D.  C., 

1963. 

In  this  shot  report,  the  WHITE  event  Is  described,  and  preliminary 
data  on  the  seismic  recording  of  it  are  presented. 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Nation  Seismic  Measurements.  Project  173  7,  WICHITA, 
Contract  No.  VT/2034,  l).  S.  Coast  and  Geodetic  Survey,  Wash.,  D.  C„ 
1963. 

This  report  is  one  of  a  series  analyzing  seismic  data  from  nuclear 
test  explosions  at  the  Nevada  Test  Site.  The  data  used  are  from  sta¬ 
tions  of  the  World-Wide  Network  of  Standard  Seismographs  and  from 
certain  supplementary  stations  having  similar  instruments. 


UNITED  STATES  COAST  AND  GEODETIC  SURVEY  (STAFF),  World-Wide 
Standard  Station  Seismic  Measurements,  Project  173-7,  YORK,  Con¬ 
tract  No.  VT/£034,  U.  S.  Coast  and  Geodetic  Survey,  Wash,,  D.  C„ 

1963. 

This  report  is  one  of  a  series  analyzing  seismic  data  from  nuclear 
test  explosions  at  the  Nevada  Test  Site.  The  data  used  are  from  sta¬ 
tions  of  the  World-Wtde  Network  of  Standard  Seismographs  and  from 
certain  supplementary  stations  having  similar  instruments. 
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VKS1AC  14,804  VU 
AD  620  834 


UNITED ITATES  OKOL.  IUMV,  (ITAFr),  *udyof  t*  »*mlc  VgM'"™ 

Path*  *nd  Hvglfwul 

progress  n«^»rf  Tor  HifTfcntH  Ewti«i  D»**iA»r  SI,  IfKT 

A|{ PA  Ordrr  No.  183-84,  U.  S.  Ool.  Sure.,  Denrer,  Colorado.  I860. 


Tbls  “•rllcls  report*  on  work  In  thro*  sraa*  (1)  It  D  Oortherdt 
and  J  C  l%>ll#r  report  that  a  sslsmlc- refraction  survey  made  by  the 
Urol.  8tir«ey  In  the  vicinity  of  CP90  In  June  end  July,  1863,  Indicate* 
the  velocity  of  seismic  wave*  In  the  upper  crustal  layer  (Pg)  Is  6.1 
km/scc,  in  the  intermediate  layer  (P*)  Is  6.7  km/sec,  and  in  the  upper 
mantle  Is  8.0  km/sec  or  slightly  higher  Ohcr  results  of  this  survey 
are  Included:  (2)  L  C  Parker  and  Robinson  have  prepared  a  new 
estimate  of  the  abundance  of  the  major  elements  in  the  continental 
crust  of  the  United  States.  The  method  used  Is  fully  described;  (3) 

A  seismic  noise  study  made  by  R.  K.  Warrick  on  twenty-one  recording 
sites  occupied  during  a  long-range  seismic -refraction  program  In 
Norway  Indicates  no  obvious  correlation  of  noise  levels  with  major 
geologic  provinces. 


VES1AC  13,858- V  VU 
AD  648  415 


VES1AC  9386  VU 


UHKOWITZ.  It..  Transmission  Requirements  f°r  »  World-Wld cj-AgA 
Network,  Contract  Agency  Document,  Advanced  Research  Projects 
Agency,  Washington,  D.  C.,  1965. 

This  paper  presents  a  standard  mode  of  operation  for  data  trans¬ 
mission,  consisting  of  transmission  of  detected-event  reports  for 
those  events  whose  seismic  magnitude  is  equal  to  or  greater  than 
4  0  If  the  world  data  center  to  which  the  material  is  transmitted 
desires  a  processed  and  cleaned-up  seismogram  representing  one 
particular  event,  this  would  be  transmitted,  upon  request,  by  electro¬ 
magnetic  signalling  (teletype,  for  example).  Other  modes  of  opera¬ 
tion  arc  '■onsirtered.  Requirements  for  these  modes  are  considered. 

URUPOV,  A.  K.,  "Kinematic  Features  of  Multiple  Mixed  Waves,  Akad. 

Nauk  Prikladnaya  Geoflzlka..  VoL  17,  pp.  93-103,  1957,  (Translatef 

froirTRussian),  Contract  Sd-78. 

This  paper  deals  with  longitudinal  seiBmic  waves  related  to  multi¬ 
ple  reflection  and  single  refraction  at  one  boundary  in  any  sequence. 

The  existence  of  such  waves  was  established  experimentally.  The 
possibility  exists  for  recording  in  certain  regions  other  types  of  mixed 
waves,  and  in  particular,  multiply  refracted  waves.  It  is  also  possible 
that  these  waves  arc  recorded  in  zones  of  superposition  but  have  no 
yet  been  recognized.  The  paper  describes  the  major  kinematic  features 
of  multiple  mixed  waves.  The  emphasis  is  on  multiple  reflected-re- 
fracted  waves  which  as  found  in  reference  1  of  the  report  constitute 
in  certain  regions  one  of  the  main  noises  In  working  with  reflected 
waves. 


VESIAC  14,373  VU 


VALLE,  P.  E.,  "Measurement  of  the  Group  Velocity  of  Seismic  Surface 
Waves,"  Annali  di  Geofisica,  Vol.  2,  No.  3,  pp.  370-376,  July  1949, 
(Translated  from  Italian),  Contract  DA  49-083  OSA-3137. 

The  theory  of  the  measurement  of  the  group  velocity  of  seismic 
surface  waves  is  applied  to  the  one-dimensional  case.  Moreover,  the 
approximations  implied  in  the  procedure  which  is  commonly  used  to 
perform  such  a  measurement  are  demonstrated. 


614 


VKStAC  8510  VU 


VESIAC  8509  VU 


VESIAC  10,748  VU 


VESIAC  6836  VU 


WiLLOW  RUN  LABORATORIES 


VANEK,  J.,  and  J.  STELZNER,  "Amplitud*  Curve*  of  Selamlc  W)fWi*M," 
Uerlanda  Belt  rage  ZurCaophyalV.Vol.  71,  No.  2,  pp.  105-119,  1982. 
(fruiliitd  from  dirmarTT contract  8D-78. 

Amplitude  curve*  for  seismic  body  wave*  (PH,  PV.  PPH.  SH) 
were  obtained  In  a  broad  Interval  of  eptcenlral  distances  on  the  baela 
of  the  observation*  of  four  central  European  stations.  The  course 
of  the  amplitude  curves  found  was  controlled  by  the  investigation  of 
the  magnitude -Independent  gradient  curve*.  The  sufficient  number  of 
observations  permitted  a  detailed  study  of  the  fine  structure  of  the 
amplitude  curves.  A  distinct  oscillatory  character  of  the  amplitude 
curves  was  observed,  whose  relationship  with  the  structure  of  the 
earth's  mantle  is  discussed  together  with  other  features  of  the  curves. 


VANEK,  J.,  and  J.  STELZNER,  "Uniform  Determination  of  Earthquake 
Magnitudes  for  Central  European  Stations,"  Travaux  dc  L'lnslHut 
Geophysique  dc  L'Academlc  TchecoslovaquedoB  Sciences,  No  136, 
ppr3OT-3Z97~16®ft  (Translated  f rom  T rencF),  Contract  SB-78. 

This  study  attempted  to  produce  methodologically  acceptable 
foundations  for  magnitude  determinations  at  the  network  of  four  Euro¬ 
pean  stations  In  Prague,  Jena,  Collmbcrg,  and  Potsdam.  By  the  appli¬ 
cation  of  the  Prague  calibration  functions  for  body  and  MH  waves  to 
the  near  stations  of  Jena,  Collmberg  and  Potsdam,  It  was  possible  to 
determine  the  Integral  values  of  the  station  constants  for  Individual 
waves.  A  uniform  equation  was  also  derived  for  the  determination 
of  magnitudes  from  MV  waves  at  the  Prague  and  Jena  stations.  It 
Is  now  possible  to  treat  the  observations  of  the  amplitude  values  In 
this  network  of  stations  as  a  homogeneous  system.  This  advantage 
was  utilized  for  the  derivation  of  the  second  approximation  of  the 
calibration  functions  for  body  waves. 


VAN  NOSTRAND,  R.,  LRSM  SelBmlc  Data  Laboratory,  WAGTAIL,  No.  12?, 
Contract  VT/2037,  AF  33(057)- 1X447,  United  ElectroD'  namTcs,  Inc., 
Pasadena,  Calif.,  1965. 

This  report  provides  an  analysis  of  the  LRSM  film  seismograms 
from  operating  mobile  field  teams  tor  the  WAGTAIL  EVENT,  24 
May,  1965.  The  operating  mobile  field  teams  and  several  experi¬ 
mental  or  temporary  stations  operated  tn  connection  with  other  re¬ 
search  programs  are  given.  Instrumentation  and  procedure  are  dis¬ 
cussed.  Station  site  information  is  presented.  Amplitude  measure¬ 
ment  procedures  are  illustrated.  The  Technical  Working  Group  n 
first  motion  criteria,  and  diagrams  are  Included  Illustrating  the  ele¬ 
ments  involved  In  determining  a  compression  or  rarefaction.  Table 
I  gives  a  Status  Report  for  WAGTAIL;  data  and  results  are  Included. 

VAN  NOSTRAND,  R.,  Operation  of  the  Data  Analysis  and  Technique  Develop- 
ment  Center,  Semiannual  Tech.  Summ.  Rept.,  Contract  VT/2037, 

United  ElectroDynamics,  Inc.,  Pasadena,  Calif.,  1963. 

In  this  report,  discussion  under  Task  C  (Operation  of  the  Data 
Analysis  and  Technique  Development  Center)  relates  to  the  appro¬ 
priate  work  statement  sub-tasks.  Discussion  under  continuing  work 
relates  to  analyses  underway,  and  to  support  and  routine  projects 
necessary  to  the  operation  of  the  DATDC  in  performing  its  work 
within  the  VELA- UNIFORM  Program. 
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VESIAC  7808  VU 
AD  439  395 


VLSIAC  8858  VU 
AD  451  041 


VESIAC  12,021  VU 
AD  467  128  L 
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VAN  NOSTRAND,  R.,  Reverb* ration  Effect  a  on  lignal  Amplitude,  Contr, 
No.  VT/2037,  AF  33(657)- 12447,  United  fclectroftynamlcs.Tnc., 
Pasadena,  Calif.,  1964. 

When  the  signal  amplitude  recorded  at  several  stations  for  a 
given  event  Is  plotted  as  a  function  of  the  cplcentra)  distance,  there 
is  much  scatter  In  the  data.  The  same  Is  true  even  when  special 
care  Is  taken  to  Insure  that  the  points  represent  the  arrivals  of  the 
same  single  phase.  In  this  papor  the  author  Investigates  in  a  very 
simple  way  what  possible  variation  In  signal  amplitude  might  be 
reasonably  expected  front  changes  in  the  near  surface  rocks  and  In 
particular  from  changes  in  the  sedimentary  section  from  station  to 
station. 


VAN  N06TRAND,  R.,  Seismic  Data  Laboratory,  Semiannual  Tech.  Summ. 
Kept.,  Contr.  No.  VT/2037,  A F  33(657)-f2447,  United  ElectroDynamics, 
Inc.,  Pasadena,  Calif.,  1964. 

This  report  presents  progress  of  six  months  of  the  ARPA  Pro¬ 
ject,  VELA  UNIFORM.  The  report  has  10  sections:  1)  a  report  on 
signal  and  noise  as  a  function  of  depth;  2)  network  capability;  3)  a 
computation  of  nine  ratios  of  energies  within  certain  velocity  win¬ 
dows  to  emphasize  assumed  differences  between  earthquake  and 
explosion  seismograms;  4)  a  preliminary  evaluation  of  a  method  for 
linear  array  data  processing;  5)  evaluation  of  general  shot  and  earth¬ 
quake  analyses;  6)  noise  and  signal  attenuation  analyses  at  the  TFSO 
31-element  array;  7)  discussion  of  the  project  to  arrive  at  P  wave 
estimates  for  depth,  motion,  and  source  mechanism;  8)  epicenter 
location  program,  9)  teleseismic  model  study;  and  10)  wave  equation 
solutions  in  a  layered  sphere. 


VAN  NC6TRAND,  R.,  Seismic  Data  Laboratory,  Semiannual  Tech.  Summ. 
Rep'.,  Contr.  No.  VT/2037,  AF  33(657)-12447,  United  ElectroDynamics, 
Inc.,  Pasadena,  Calif.,  1964. 

This  report  covers  work  performed  from  April  1964  through 
September  1964.  The  discussion  of  work  completed  includes:  a) 
signal  and  noise  as  functions  of  depth;  b)  teleseismic  model  study; 
c)  confidence  regions  and  error  determinations  for  seismic  event 
location;  d)  identification  of  nuclear  explosions  on  the  shape  of 
initial  P-phase  for  teleseismic  events;  e)  a  comparative  study  of  the 
SHOAL  event;  and  f)  general  wave  equation  research.  Work  currently 
in  progress  includes:  a)  recursive  numerical  filters  with  specified 
impulse  response:  b)  design  of  arrays;  c)  array  signal  analysis  of 
variance;  and  d)  coherency  of  teleseismic  P-waves.  Service  func¬ 
tions  are  discussed  in  the  concluding  section. 


VAN  NOSTRAND,  R.,  Seismic  Data  Laboratory,  Quarterly  Tech.  Summ. 
Report,  Contract  VT/2037,  AF  33 (6 57 )- 12447,  UED,  Teledyne,  Inc., 
Alexandria,  Va.,  1965. 

This  report  discusses  the  period  April  1965  through  June  1965, 
and  is  primarily  concerned  with  research  on  the  detection  and  identi¬ 
fication  of  nuclear  explosions,  as  distinguished  from  earthquakes. 

Also  discussed  are  data  services  performed  for  other  participants 
in  the  VELA  UNIFORM  Project.  Much  work  had  to  do  with  LASA  pro- 
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erasing  technique*;  measurement  of  travel  time  anomalies  across  the 
TFSO  extended  array,  and  leleselsmic  signal  and  noise  correlations 
are  discussed.  Event  site  location  and  focal  depth  determination  with 
ihe  aid  of  a  digital  program,  linear  array  correlogram  analysis,  rec¬ 
tilinear  motion  detection  and  recursive  numerical  filters  are  discussed. 

VAN  NOCTRAND,  R.,  Seismic  Data  Laboratory,  Semiannual  Tech  Summ. 
Rept.,  Project  VT72037,  Contract  AF  33(6571-12447,  United  Electro- 
Dynamics,  Inc.,  Pasa^eva,  Calif.,  1965. 

VESIaC  10,592  VU  This  report  covers  work  performed  from  October  1964  through 

AD  625  545  March  1965.  Work  completed  Includes:  analysis  of  variance;  solutions 

of  the  general  wave  equation;  model  studies;  analysis  of  TFO  ex¬ 
tended  array;  automated  bulletin  process;  shot  arid  earthquake  analyses; 
REMODE  (Rectilinear  Motion  Direction);  Supplemental  analysis  of 
SALMON  data.  Work  in  progress  Includes:  Inversion  of  surface  wave 
phase  and  group  velocity  dispersion  observations;  Perturbation 
theory;  Recursive  numerical  filters;  Correlogram  analysis  from 
linear  arrays;  Dispersion  analysts  of  surface  waves  from  deep  well 
data;  Array  design;  Partial  coherency  analysis;  TFSO  detection 
capability  study. 


VAN  NOSTRAND,  R.,  Seismic  Data  Laboratory,  Quarterly  Tech.  Rept. 
No.  10,  Project  VT/2037,  Contract  AF"33(657)-12447,  Teledyne 
lndust.,  Inc.,  UED  Earth  Scl.  Div.,  Alexandria,  Va.,  1966. 

VESIAC  13,806  VU  This  report  covers  the  period  Oct.  through  Dec.  1965.  Results 

AD  480  431  of  completed  analyses  are  discussed  In  Section  II  under  descriptive 

headings:  (a)  TFSO  Travel-Time  Anomalies,  (b)  Numerical  Experi¬ 
ments  with  Partial  and  Multiple  Coherence,  (c)  Shot  and  Earthquake 
Analyses,  (d)  Large  Aperture  Seismic  Array,  (e)  Time  Domain  Fil¬ 
tering,  (f)  A  Filtering  Study  to  Enhance  the  Signal-to-Noise  Ratio  of 
Four  Teleseismic  Events,  and  (g)  Miscellaneous  Analyses.  Work 
currently  in  progress,  which  has  not  reached  the  stage  where  results 
are  available,  is  discussed  in  Section  m. 


VAN  NOSTRAND,  R.,  Seismic  Data  Laboratory  Operations,  Final 
Report,  17  August  1963  to  17  February  1966,  Contract:  VT/ 

2037,  AF  33(657)-12447,  Teledyne  Industries,  Inc.,  Earth  Sci. 

Div.,  Alexandria,  Va.,  1966. 

VESIAC  14,301  VU  This  report  discusses  the  work  performed  for  the  period  17 

August  1963  through  17  February  1966.  It  covers  the  research,  the 
operations,  and  the  capabilities  of  the  Seismic  Data  Laboratory  as 
they  relate  to  the  VELA  UNIFORM  Program.  It  is  primarily  con¬ 
cerned  with  seismic  research  activities  leading  to  the  detection  and 
ident  ficatlon  of  nuclear  explosions  as  distinguished  from  earthquake 
phenomena.  Also  discussed  are  the  data  services  performed  for 
other  participants  in  the  VELA  UNIFORM  Program. 


VAN  NOSTRAND,  R.,  Seismic  Data  Laboratory  Data  Services  Report 
Number  5,  Project  VT/2037,  Contract  AF  33(657)-7427,  United 
ElectroDynamics,  Teledyne,  Inc.,  Alexandria,  Va.,  1965. 


617 


VKStAC  II, Ml  VU 


VESIAC  7813  VU 
AO  600  103 


VES1AC  8442  VU 
AD  446  223 


VESIAC  19,029  VU 
AD  662  354 


VESIAC  12,132  VU 


WIUOW  RUN  LABORATORIES 


Thin  Is  a  catalog  of  seismic  data  sod  digital  program*  generated 
and  collected  by  the  Seismic  data  laboratory.  The  descriptions  in- 
elude  digital  programs  In  use  at  SDL,  MIT  Geophysics  Program  Srt 
II,  Pigltiaed  data,  U9CGS  epicenters,  earthquake  bulletin  data  from 
the  VELA  UNIFORM  observatories,  and  the  LRSM  teams,  amplitude, 
perlcd,  and  arrival  times  of  phases  from  50  U.  S,  nuclear  explosion*, 
analog  composite  tapes  of  explosions  and  earthquake*. 


VAN  NOSTRAND,  It.,  Synthetic  Earthquake  Seismogram*  for  Tclcxelxmic 
Distances,  Contr,  St  VT~2537,  AF  33{fl!>7J- 12447,  tlnllrd  FTcctrnTjy- 
uainlr*,  Inc.,  Pasadena,  Caltf.,  1664. 

The  purpose  of  this  study  was  to  test  the  hypothesis  that  the 
initial  strain  of  P-wavca  on  seismograms  recorded  at  tclcsetsmlc 
distances  Is  more  complicated  for  earthquakes  occurring  In  the 
crust  than  for  explosions  near  the  earth's  surface. 


VAN  NOSTRAND,  R.  and  W.  HELTERDllAN,  A  Comparative  Study  of  the 
SHOAL  Event,  Contract  No.  VT/2037,  A r3JTB57T- T2«7,  X Fit  «T  " 
Electro  Dynamics,  Inc.,  Pasadena,  Calif.,  1964. 

Data  and  background  information  arc  given  of  the  SHOAL,  FALLON, 
and  HARDHAT  events,  in  this  comparative  study  of  three  man-made 
explosions.  Insufficient  data  were  obtained  for  an  adequate  test  of 
telcseismic  identification  events  because  of  the  yield  of  SHOAL  was 
too  low.  The  study  of  identification  criteria  substantiated  previous 
conclusions  that  nuclear  explosions  of  magnitude  4  and  above  can  be 
identified  with  hig'i  confidence  if  data  are  available  from  sufficient 
stations  at  regional  and  near-regional  distances.  In  summary,  the 
SHOAL  event  doubles  the  store  of  data  for  a  well  contained  explosion 
in  granite. 


VANWORMER,  J.  D.,  Solid  Earth  Tides  as  a  Triggering  Mechanism  for 
Earthquakes,  Scl.  Rcpt.,  Rept.  No.  AFOSR  67-2708,  Contract  AF- 
AfOSR  646-66,  University  of  Nevada,  Reno,  Nevada,  1967 

A  re  iew  is  presented  of  previous  attempts  to  correlate  earthquake 
occurrence  with  various  other  natural  phenomena.  The  c  early  studies 
were  generally  based  on  insufficient  data,  and  therefore  did  not  result 
In  correlations  that  were  acceptable  to  the  scientific  community. 

Continuous,  highly  sensitive  monitoring  of  the  1966  Truckee. 
California,  earthquake  sequence  presented  the  first  opportunity  to 
study  rates  of  occurrence  using  a  large  number  of  observations  col¬ 
lected  tn  a  small  area. 


VANYAN,  L.  L.,  "Certain  Problems  of  the  Theory  of  Frequency  Soundings 
of  Horizontal  Layers,"  Prikladnaya  Geoflzika.  No.  23.  pp,  3-45,  1959, 
(Translated  from  Russian),  Contract  SD-78. 

An  approximate  theory  was  developed  for  frequency  sounding 
carried  out  on  a  sufficiently  large  spread.  The  basis  of  this  theory 
Is  formed  by  the  asymptotic  representation  of  the  components  of  the 
field  in  the  region  of  relatively  high  and  relatively  low  frequencies. 

For  a  sufficiently  large  spread  (on  the  average,  exceeding  the  depth 
to  the  reference  level  by  a  factor  of  6)  one  can  plot  the  complete  curve 
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VKSIAC  17,117  VU 


VKSIAC  12,01  V'U 


VKSIAC  15.915  VU 
AD  811  481 


VKSIAC  13,999  VU 


Willow  RUN  LABORATORIES 


2  ann,^o,,f  «"**.  calculated 

m  (h»  iir,urt™  specific  resistance  found  by  frequency  sounding  hove 

fum44ft,rn,al  wlvinlage#  di.ru**^)  in  this  report,  cm  r 

*  "T**  **  ttMne  eurrrr,.  The 

f  frequency  sounding*  In  a  promist  tg  one  for  smiting  oil 
Urology  problem#  in  ihe  tf*flL  ' 


... A  conclusion*  ha#  been  formulated  regarding 

he  dependence  of  ihe  ratio  of  the  coefficient*  of  reflection  ami  refrac¬ 
tion  of  clastic  wares  on  the  discontinuity  of  iwo  solid  ideally  elastic 
homogeneous  media  on  the  angle  of  Incirfrort  of  the  wave  and  Ihe  oar  a- 
meter#  characterising  tie  properties  of  the  media  * 


VKSIINYAKOV.  N.  V„  MSelnr'.«c  Katensometrr  (Strain  Sefsmometer).M 

",m 

of  a  LiVlZlr  <IrM:r11b^  f?r  r,,forT,,nC  lb»  impression  and  tension 
rfur,n*  rar,h'lua*«’".  A  sample  of  the  oMalmvf 
^en  whlch  '*  wmpared  with  a  seismogram  obtained  with 
a  regular  seismograph 


VKSIAC  (STAFF).  Proceeding  of  the  VKSIAC  Conference  on  the  Current 

SSn^*"  — *K«Ti«rre  UrchanTim 

..■■hall?w  8fi»ntic  Event n  in  HS-T^toTWagnTturle  CaTSe  Pr.s  TC - 

wx^nr.faw  f  mSosi. 

of  Scl.  and  Tech.,  Ann  Arbor,  Mich.,  1987. 

VKFIAC  La  Jolla  Special  Study  Conference  was  held  in  La 
’  one  ’  <J,,lforn,a  al  ,hc  ScMPPs  Ck-eanogra  nir  Institute  on  22-24  March 
1965.  Nineteen  papers  dealing  with  the  r-ource  mechanism  of  shallow 
etenls  were  presented  In  Session  A.  eighteen  of  which  are  includrd 
here.  The  four  papers  concerning  the  physics  of  earthquake  sources 
presented  In  Session  It  are  also  Included. 


VKSIAC,  (STAFF).  Proceedings  of  the  VKSIAC  Special  «udv  Coni 
on  Seismic  Si t^_Anoma¥e^37^TTr^'s.  AmpTTuiHes  SH3 
atapes.  Kept.  No.  44IO-inr.Rrg^r:>7SFtTiy.7i.^  VKSIAC,  tnTv 


Conference 
TCTse 

r-V^r’  T'~\’T  "ZX'V'iLX”* 1WI  ' c-aiAi.  univ.imfich.. 

I.  S.  T..  Ann  Arbor,  Mich.,  1966 

v.  ™"  ,rc,x>r1  contains  14  papers  presented  at  the  VKSIAC  Special 
Study  Conference  on  seismic  signal  anomalies,  travel  times,  amplitudes. 
?"d  twh,ch  was  In  Oeuugency.  France,  near  Paris. 

vI  V  l9^'  ,nivcsJ.,Pa',onf‘  these  topics  from  the  I  nited  States. 
New  Zealand,  Canada.  Norway.  Holland.  West  Germany.  France. 

Spain.  Italy,  and  the  United  Kir^dom  are  Included. 
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VKSIAC  6578  VU 


VKSIAC  14,063  VU 


VL»AC  88*4  VU 
AD  432  396 


VKSIAC  14,470  VU 


VKSIAC  13,397  VU 


VKJlACftTAFT),  .fclamlc  Kvcnt  WwallonDetcrmlnalion,  Contract  No 

S%  «£!.  £ 

TNcm  articles  art  from  ihr  VKSIAC  Special  Working  Group 

IS  ton  h  fcl'",,,c  *«»•  Motion  lV«cr. 

I^^l.mo  ^  **?"?*  ^  ,h*  »‘Hh  Statement*  of 

artIHt  AJ?,f?Jnd,0i  '!*  Problem.  The  first 

article,  Krrors  Auk  tied  with  Ihc  location  of  Kplceniers  “  drain 

m wSSmUI ^rrt^^rf0blCmTSL,OC*,,B,:  "  ‘“*«urbance, 

a  ®r  52L2*j*i2Ji?.rf-e**J h*  Mxond  #riic'«'  >«  lined,  -on 

X L^l?on of „ *S.iS"»r  ?C°r>‘  nnd  "*  Awllcailon  In 

!*  ^  Mlaaile  Trajectory,”  and  lx  followed  by  note*  by 

hT,r  7?'  !flCa,,on  determination.  TV  third  article,  "Satin- 

cilldl^rl^iofc  rm'C  t>cm  UlcaUon”  »«« the  fourth,  dealing  will, 
confidence  region*  for  epicenter  determinations,  con.|.leie  the  report. 

'^SHalSl^r1 ^arch  •’uhllrallnnn  In 

&*?**&'  UnnOB^T, tonfraen^rTMT-.  TTWIffTT 

I.Srr  ,  Ann  Arbor,  Mich.,  1966. 

inurJul*  canla,n*  »  Hrt  of  technical  a  rile  Ion  published  In 

^  cwcHnfi  research  sponsored  by  Ihe  Advanced  Research 
Projects  Agency,  under  I*ro|ect  VK I  .A  UNIFORM. 


SD-78,  Tiuii,  of  Set.  It  Tech.,  Univ,  of  Mich.,  Ann  Arbor.  Mich.,  19G4. 

_ r*£°?  **  *  co,,<*llon  of  paper*  presented  at  the  VKSIAC 

conference,  held  9  and  10  March  1964,  to  outline  proven*  In  dee,, 
borehole  reaearch  since  Ihe  conference  of  9  October  1961.  Also  in- 

01  •ummarv  tommenla  by  ihe  conference  par- 
l  lei, uni  a  al  ihe  closing  session  of  ihe  meetings. 


V,l™tn  ,^S  ;/iJ:JGAVPKU,S-  *■  «’•  KOSMINSKAY.  and  II.  S.  VOL’- 
t*KII,  The  Method  ol  Deep  Seismic  S .undine  on  latnd  and  ai  Sea 
(TrmwlMaTrom  Ttusfla.  j.Ali- Union  STcienirlicliesTlSM.  of  Graphy  s 
Methods  of  Surveying,  Conlract  DA-49-083,  OSA-3137.  19CC. 

Afler  discussing  ihe  Importance  and  ihe  history  of  deep  seismic 
* hc,.aul h0 r »*  6*vo  »  dcflnlllon  of  Ihe  deep  seismic  sounding 
method,  briefly  examining  the  main  stage  of  Ihe  development  of  the 
method,  and  describing  ihe  place  of  deep  seismic  sounding  among  the 

o  her  seismic  methods  of  studying  the  earth’s  crusl.  In  addition  they 

discuss  Ihe  problems  solved  with  Ihe  use  of  deep  seismic  sounding  ' 

n^JH,Cia^fa'Ur/',.of  'h°  mc,h,,d-  T,'°y  main  shortcomings 

^L!hrJTe,hod,.a,?‘  n  add,,,on'  e,v<*  a  Of  special  studies  which 
hould  l>e  carried  out  in  Ihe  future  In  order  lo  Improve  upon  the  method. 


V,KN«:  ,,"  'ThC.  S,ruc,urc  of  four-  to  Six-Second  Microseisms." 

Doklad^  Afcad.  Nauk  SSSII.  Vol,  162,  No.  5.  pp.  1041-1044.  1905.  fTrans- 
lated  from  Russian),  Conlract  SD-78, 


Discussed  Is  a  new  method  for  studying  the  structure  of  four- 
lo  six-second  mlcroseisnis.  based  on  Ihe  principle  of  directional 
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WIllOW  IUN  lAftOVAfOtlfS 


I  H  Oh  Mr  i«| 


ft*t»ll»l<  ft 
*♦**!  i*  11*  **t%  ■*  t» 

|-V  H*  fttJAttfc  *1  |  t#* _ _ _ 

4f«  *<  *4  fVt«<t  tin  4  <« 

ft.r«-Hk«if»  tf  MffWtl  wMttn.npfii 

»»«*•  tf  **•  f  IS*  '  _ _ _ _ ^  _ 

|Mw>ttll  *•#*>«♦  fit*  IS*  it  IS*  «*>*•-. .1.  *4»AhI*  4tll«*>l. 

IS*  *t*'4*  *f  IStl*  tto»4  S>m  i#**t  #tnl»  rffttn*.  uplift 

tMlt« 


vt  j»a c  «r*4  vt* 


>fM- 1 


»f  IS*  r+m,*  <v#*  «* 
**  is*  Op* 

|  I  |bt«*  IT  I fi'xtti 


1  'lltf.l*  »**♦**  »>*  IS*  »n*»  t  ta'iHHAMS  jI  SB*  «  MM.  *  iwfr 
- '  S>*«S(<.|**  MtfUtff*  4  *f  4At.nl  #*»»**». 

•  “♦  *  ■*<*fM>'*Mt»  **•••  ******•>♦■  *f  IS*  tSWfis.  •*  PS*  t4f*s<  *  till 
ftltaffttf  IS*  P*ttft|«M4  "f  IS*  «Ml  4VV»  ft*>|  M)  »*  4«n 

|»*  irn*Jl  IMS*  4 *9* I'tSttti*  *4  IS*  iv  t*  Jtafr  tV*  *«#  f*  |* 

-  f  **.*»#•  ftt|  4»  r*>ttMr*vt*>t««r  tl  4  ftftatlk’* 


?»*  ft  ft  tfKffS.  »St*S  i  f*  I*  t#«  J|*WI(NI  ***f  #**»  ft****,* 

1*1  IS*  prflotf  IIW  |VVI  ittafVt  «|t»f  ft rl4A|*tti*S*pMh  k*  IS*  t».»vf‘l*«W' 
«•*!♦•(»  I»»M  #*•  I*  IS*  f|4««t  fit  If  »f  IS*  *  >  ft  St. 

It  IS*  ft  ft  tfWyfft.  4*to**»|fr*  4.«4«S*  Pltott.. 4*ft  *  fftlltl  IS*  tlllV* 
iMptllf  fltll  tkttnft  *HS.  ||i»*t  I  mm  *|«*  tStttt;**  of  »*  t  .*  ft  S.  * 

fiiii*  fit  if  Mf*  Ml**  (At*  tat  is*  *At.tt  fwtffittMt* 


<> OI4V  A,  I*  wrt  A.  (l  If  iMklH  IfttMif  f "t if.ii'  |4*|om»  t  »Mtf  VtM'tftit 

*«»•  l'»l*'t**ifii  t  %-  |i  fV  V*  -**,  |li«  (ftMukin) 

liwt*  NsttMV  Cm  ’«i  fll’i 

VKfflAC  15. IK  VI  Ttai*  ftitnir  ««il  onitf  M  ta’  *.|4^  |»*  imiM  f  if>«<«r t*r 

*****  l*  IV  fit**  I*  *  »< tit*  *f  fsthttisiis  i«*tti|f  ifM«  it  v 

il*  rvsrb<i<i  if  i»*  ihMttair  Hwip  «f  |>i«.|tvifi  s  tf  t»>*nr  *  tit* 

10  ptMtltm*  *4  tflttslf  is(«VjfAi«  f*r  ft**  !»•*?>«  Srttt 

»M»*>  IM*  4m.fl  rimp*  fit**  I*  ttaf rf««IM**f  I**  Mflfr  tUfttllM  tf  t«*«r4) 

|*  IHtl  IS*  1*4*  r*f  >ta.t*Sttf  fof  lit  rkitlll  Nttfrl  4 ft  writ  *44*  .-n| 

«i  a*r  Wf  in  l»*  «rt.|ll rfttr  «ti.f  mi  ft4l  ff  ’VtlMl  f*t*#t  t  *44c-i 

11  tamurt  It*  pirdlC  IStnftf irtlta  IS*  frtt*il*  rf  <t|t*i|f 

t^^fUftrM*,  Tltft*  tfr  fr«M  rrf.tttlita  Hr  mtlM 

H  Ifftttrf**  t>4tr«  ItUfr  la«S*  *fr  (Mil  ml 


VOV  IflK.I  HV  fl.  II.  IJIrtri*  f  lUsitiiiti  IVMrrtt  C>t  1»etr  4  jM  \| >g . 
nii  u.fr  Ktfifnjir*.  S  fu jOl*r«:  ?53 ,  T  t* 1 1  VT  3TV  rS3f^ 
inUillSi  TfVJit*  IoHmi,.  It*-,.  AlfttMiu  \ 4  I*1! 

VKS1AC  I9.H0J  VI*  AtTofdinc  |n  turf  art-.*  atr  fadialinR  (MUrm  Itanft  4  .p|.lt*1r 

Al)  BM5  110  4l  a»n  eltrn  |*fk*l  1*  4  fuitriinii  nf  tfit.iuif.  |nr  4  eHm  irri  ttk*  *mfrt 

4l  4  film  dr|*h.  Al*i  If*  tft4|*  nf  If*  t'lttrnrtl  «f*tlf4  |»  dr.t  »kM 
wpitn  4/imuih  4*  ttrll  4*  cta|4fi  ard  t*tiifrr  iifr.  |vMr**4«r  r4dl4in.fi 
pallrm  Ihmrr  prrrilrl*  Ib4l  4fnpli!udp  « III  »*  dtf*.'*1rni  on  laVr  ofl 
*m<lr  at  *rll  4*  4/lmulfi.  T>*  ftmltincd  Hlrri  of  radiation  juiirm 
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-WIUOW  t  U  N  IAB0*A?0*I£S 


**  W,  ^  Mr  mm  *  *4  K*  ,r*itf  r  «*  ^ 

”  *»  *■***  **“  “*■*  “♦•'*»»»  «»  »«?«*!•»  p4  mh  * 

* M  f  •«»<*»««*♦ 

t  l*»  *t#  «nr4Airr  It  sfaflo&s 


\TMM  J t.«M  W 
AH  #*l  It! 


AK  W  Al>A  »<c  1,4*  j 

It*' TP’**  reJW4*\**li;T»lnh 

w«  l+M 


'9if  r***!*1  h.«nr  AU«fca 

’4*  *  t.  thfCV^^h,  c.y, 

“  *  “  lw.,  AlMMrfrli, 


«*«»*»*  *•  Murphy  D.m.% 

232 v  *; r;r  ^ •"  *•*«»»*  *um*.  am™.  nm,*.  i„u 

r®  ^  **'***'  ***’  *'**  fc"’""1  •"  •  from  .02 

mW>  »*«*"“«  1-Tl.xl,  l>r( a rrn 
***7  *?*  ^  ***  m*M  '**  ***ckgrognd  i*>Im>  (•>  lx,  of 

Lulti  •*  »<**  •■»  range  from  2.4  mlll.mr.rm  to  4.2 

^  mw»  «.th  h*  mum 

1.  ‘T4"*"  41  ^  ,hr  «''*'*!  inftnimrn. 

*?".r?fh  rr**t*  h**e'™*  tiolM*  «.  for  I  font  a  I  components 
IwT*  **  t,m0n*^nc  prrMxirr  changes.  Coherence  between  I r) - 

XPtEftt  n,s" rom*— — 


VWHAC  20.?*#  vtl 

AD  *72  tO» 


*0KjySffy*,..t>: -t>-1  Using  Surface  Waves, 

HSr  £?*'?'  for  r'l’t,"'",n!'  u,“nK  ««yl»‘Rh  waves 
.  M  ,*,fd  11  rronti  correlating  a  wavetraln  with 

*  previously  recorded  signal  from  Ihr  same  source  region  and  deter- 

JJJJ*  L7  mIH0  ,rr:,‘,Um°“  tn,m  ,h‘' IWJk  ,n  ,hr  cros"  rorrela.lun 
2,  J££TL'Sll!lMy  acn,ra,r-  •"«  *»  "*»  compare  w,.h  thr  pre- 
ct«on  oNalnrd  tilth  body  wave*  and  relative  travel-time  corrections. 

?rSV,f  C4U,><,*  of  rrrnr*  arc  ^cussed.  and  It  I*  rM  Iniatrd  that 
a  *»phl*tcatrd  a, plication  of  thl*  method  would  yield  location  com- 
(vrrahle  to  relative  travel-lime  kicat loon  for  larce  event f. 


VIS  I  AC  20.254  VU 
AI)  870  7f» 


0  >*  '•  ^-rLyr.O^^-An'jdlt ude - \'ert<u s- 1)1  M ance  Relation 

rAWn  lr^  toaie^ntni^rKo.TJS;  Contract  VTISTW,  T33557- 

69C-09I3,  Teledyne  Indunl.,  Inc,,  Alexandria,  Va„  1909 


lor  e|rt central  distances  less  than  15°  In  the  Western  United 
Mates  a  new  correction  factor  is  proposed  for  use  in  the  common 
Gutenberg  formulation  for  surface-wave  magnitude.  The  data  on 
sMcMhls  is  based  are  6M  Itay leigh- wave  amplitudes  from  Nevada 
Test  Site  explosions  measured  visually  on  the  records  of  LRSM  mo- 
#  IOni*  and  VKl,A  0,,w rvalories.  The  need  for  the  variable  T 

(period^  In  the  magnitude  calculation  is  discounted  on  empirical 
evidence.  Magnitudes  at  distances  less  than  15°  when  recomputed 
using  I  he  new  correction  factor  are  In  excellent  agreement  with 
trleselsntlc  magnitudes  and  show  less  scatter  among  themselves  than 
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previously.  An  estimate  of  the  effective  Q  in  the  crust  from  the 
data  is  about  130.  Amplitude  losses  shouldreflect  other  causes  than 
anelastlcity,  and  this  value  is  undoubtedly  much  lower  than  the  real 


VON  JJEGGERN,  D.  11.,  D.  G.  LAMBERT,  Dependence  of  Theoretical  and 
Observed  Rayleigh-Wave  frectra  on  Distance.  Magnitude.  anTS^T™ 
Tjrpe,  Scl.  Rept.,  Rept.  No.  240,  Contract  VT  9706,  F33657-60C-0913 
Teledyne  Indust.,  Inc.,  Alexandria,  Va.,  1969 

Theoretical  source  spectra  which  are  closely  tied  to  empirical 
evidence  from  explosions  and  earthquakes  are  presented.  The  effects 
of  the  transfer  functions  of  a  layered  media  upon  these  source  spectra 
are  shown  and  a  theoretical  earthquake-explosion  spectral  ratio  is 
defined  for  Rayleigh  waves.  Using  spectral  estimates  on  many  widely 
distributed  events,  it  has  been  found  that  explosions  and  earthquakes 
can  be  separated  by  splitting  Rayleigh-wave  energy  between  10  and 
50  seconds  into  two  period  bands  and  calculating  their  ratio.  Explosion 
ratios  are  confined  to  a  narrow  range.  Earthquake  ratios  have  a  large 
scatter  because  they  depend  on  depth  and  source  mechanism  para¬ 
meters. 


VOYUTSKII,  V.  S.,  "Bunching  of  Seismic  Receivers,"  Akad.  Nauk  Prlklad- 
naya  Geofistka  Vol.  14,  pp.  23-46.  1956.  (Translated  from  RussIiHT 
Contract  SD-78. 

Bunching  of  seismographs  is  a  very  effective  means  of  eliminating 
noise  in  seismic  exploration.  In  its  time  the  widespread  use  of  bunching 
resulted  in  an  increase  in  the  quality  and  quantity  of  observed  reflec¬ 
tions  which  made  it  possible  to  explore  a  series  of  oil-carrying  regions 
previously  inaccessible  to  seismic  surveys.  Recently,  the  interest 
in  bunching  rose  with  the  need  for  a  significant  increase  in  the  technical 
and  methodological  level  of  survey  work  in  new  areas  where  it  was 
very  difficult  or  Impossible  to  obtain  correlating  reflections  by  the 
usual  methods.  Interest  is  also  dur  to  the  use  of  bunching  in  combina¬ 
tion  with  mixers.  The  advantages  of  such  combined  systems  are 
discussed.  This  paper  describes  newest  developments  in  the  field  of 
bunching  of  seismic  mixers. 


VOYUTSKII,  V.  S.,  Detection  of  Weak  Seismic  Signals  by  Accumulation  " 
Akad.  Nauk.  Prikladnaya  Geofizika.  No.  15,  pp.  14-23,  1956.  (Trans- 
lated  from  Russian),  Contract  SD-78. 

This  paper  discusses  the  so-called  method  of  synchronous  accumu¬ 
lation  for  the  detection  of  weak  signals  on  a  background  of  noises  that 
exceed  them  in  intensity.  The  essence  of  the  method  is  the  periodic 
repetition  of  a  signal  which,  together  with  the  noise  superimposed  on 
it,  is  sent  from  the  output  of  the  receiver  to  an  accumulator  where  it 
is  repeated  for  a  certain  period  of  time.  The  signals,  repeated  for 
a  certain  number  of  times,  are  superimposed  on  one  another  in  the 
accumulator  and  are  summed,  the  summation  following  different  laws 
for  the  noise.  The  paper  has  two  parts;  the  first  deals  with  theory, 
and  the  second  with  experimental  verification,  involving  a  1954  series 
of  experiments  conducted  to  verify  the  method  of  asynchronous  accumu¬ 
lations. 
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VOYUTSKII,  V.  S.,  "Method  of  Registration  of  Seismic  Vibrations  with 
Signal  Accumulation,"  Priladnaya  Geofizika,  No.  33.  dd.  45-59.  1962. 
(Translated  from  Russian),  Contract  SD-78. 

Described  is  the  inadequacy  of  the  synchronous  method  of  accumu¬ 
lation  for  the  registration  of  seismic  oscillations  —  it  does  not  meet 
the  need  for  synchronous  repitition  of  the  explosions.  The  method 
of  asynchronous  accumulation,  or,  as  it  is  sometimes  called,  the 
method  of  two  channel  correlation  reception,  is  discussed.  It  does 
not  require  synchronization  and  can  be  used  for  the  reception  of  seismic 
vibrations  without  repetition  of  the  explosions.  In  contrast  with  ordi¬ 
nary  methods  of  registration,  when  asynchronous  accumulation  is  used, 
the  instantaneous  values  of  the  vibration  amplitudes  are  not  rogistei^d, 
but  the  values  of  the  function  of  the  mutual  correlation  of  the  oscillatory 
processes  on  the  output  of  two  spaced  receiving  systems.  This  method 
is  described. 


VVEDENSKAYA,  N.  A.,  "Bulletin  of  Powerful  Earthquakes  in  the  USSR 
During  1961,"  Akad.  Nauk,  SSR,  Trudy  Inst.  Fiz.  Zemli,  No.  33,  pp. 
123-143,  1964,  (Translated  from  Russian),  Contract  SD-78. 

This  bulletin  reports  and  charts  the  earthquakes  with  intensity 
equal  to  4  or  greater.  Charts  showing  epicenters,  distributions,  and 
figures  for  individual  zones  of  seismic  activity  are  provided  as  well 
as  descriptions  of  the  year's  most  important  regional  seismic  events 


VVEDENSKAYA,  N.  A.,  and  N.  V.  KONDORSKAYA,  "Bulletin  of  Strong 
Earthquakes  in  the  USSR  During  1956,"  Trudy  Inst.  Fiziki  Zemli, 

Akad.  Nauk,  SSSR,  No.  5,  pp.  3-19,  1959,  (Translated  from  Russian), 
Contract  DA  49-083  OSA-3137. 

The  work  contains  generalized  data  of  instrumental  and  non-instru¬ 
mental  observations  of  all  fairly  strong  earthquakes  in  the  territory 
of  the  USSR  during  1956. 

The  Bulletin  of  Strong  Earthquakes,  which  is  proposed  to  be  edm- 
Piled  annually,  will  be  a  systematic  summary  simultaneously  generalizing 
all  the  instrumental  and  non-instrumental  data  on  strong  earthquakes 
occurring  on  the  territory  of  the  USSR. 


WALKER,  J,  C.  G.,  Geomagnetic  Observations  in  the  Arctic  Ocean  Drift 
Station  Arlis  IL  June  3  to  August  21,  1962,  Contr.  No.  NONR  266(82) 
Lamont  Geol.  Observ.,  Palisades,  N.  Y.,  1964. 

A  nuclear  resonance  magnetometer  was  operated  on  Drift 
Station  Arlis  II  in  the  Arctic  Ocean  during  the  summer  of  1962.  The 
measurements  reported  here  cover  the  period  June  3  to  August  21 

IflCO  p  * 


WALSH,  J.  B.,  and  W.  F.  BRACE,  A  Bibliography  on  Decoupling.  VESIAC 
Special  Rept.,  Rept.  No.  7885-3'9-B,  Contract  DA  49-033  OSA-3137, 
Univ.  of  Mich.,  I.  S.  T.,  Ann  Arbor,  Mich.,  1969 

This  bibliography  was  prepared  for  a  study  of  a  specific  problem 
in  the  analysis  of  decoupling  -  the  response  of  the  'transition  zone’ 
in  underground  blasts.  In  spite  of  the  rather  restricted  scope  of  the 
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investigation,  we  have  tried  to  include  items  pertaining  to  related  topics 

no? hT  n  BT,ral  in^rest.  Undoubtedly,  though,  important  entries 
not  directly  related  to  our  immediate  interest  have  been  omitted  Titles 

fao7bTbhaorgara?Wes!)rding  ^  yCar  °f  publ‘Ca,i0n-  with  a  sPecial  ^tion 


WALT^’  ,E'  J.’’  AnalVsls  of  the  Relationship  Between  Associated  Volcanic 
ar^Seismm  events,  Final  Kept.  No.  AFCKL-64-i)86,  Contract  AF  19 
(b28)-218,  John  Carroll  Univ.,  Cleveland,  Ohio,  1964. 

This  project  was  undertaken  to  study  earthquakes  that  occur  in 
volcanic  regions  and  result  from  volcanic  processes.  The  purpose 
was  to  determine  whether  or  not  these  volcanic  quakes  are  the  same 
as  ordinary  earthquakes,  and  If  not,  how  they  differ  and  what  seismic 
parameters  can  be  used  io  identify  them.  Discussed  are:  the  areas 
selected  for  Investigation;  the  analyses  of  the  seismic  data  from  the 
three  areas  analyzed.  How  epicenters  were  located  is  discussed  as 
well  as  the  distinct  tectonic  characteristics  of  Hawaiian  volcanic 
earthquakes.  Characteristics  of  Japanese  earthquakes  and  of  Vesuvius 
are  considered.  Amplitude  disiance  relationships  are  discussed.  One 
conclusion:  volcanic  quakes  occur  in  swarms. 


WANi^’cL  ’  'm°und,ati0rs  0f  ,he  Piez°Ph0,°Sraphic  Meihods  of  Measuring 
isa  Iasi  ^TVe  AmPlltudes-”  Geofysikalni  Sbornik.  pp.  229-304  No 
154,  1961,  (Translated  from  Russian),  Contract  SD-7d. 

a  m  th€  phys,cal  bases  and  Possibilities  of  application  of 

a  method  for  the  measurement  of  powerful  compression  wave  am  pll - 
tudes.  It  is  necessary  to  have  a  pressure  indicator  whose  deformation 
es  place  immediately  after  the  exerted  pressure.  Inertia  of  the 

i"! KCat”!  l'?fS  l.°  be  ^i"lmlz«!d-  Described  is  an  application  of  the 
pressure  effect  on  pho.oslatlc  emulsions,  which  required  further 
p  otophysica1  studies  on  the  influence  of  pressure  on  the  phoiographic 

coat  ng.  The  validity  of  this  method  with  the  use  of  commercial 

emulsions  lies  between  750  io  22,000  kg,  cm 2.  Relative  experimental 
error  is  ai  least  1.5%  and  results  in  the  highest  amplitude  values. 

WARD,  P.  L.,  and  G.  HADE,  Design  and  Deployment  of  Five  High-Gain 

T^O^pt.,  Contract 

F44620-70C-UU3B,  Lamont -Doherty  Geol.  Observ.,  Columbia  Univ 
Palisades,  N.  Y.,  1970 

Five  high-gatn,  broad-band,  long-period  seismograph  stations 
are  being  installed  around  ihe  world.  The  instruments  will  probably 
u?  .nS  °n  thC  order  of  100.000  or  more  at  periods  of  40  to  50  sec 
This  high  sensitivity,  some  50  to  100  iimes  greater  than  previously 
attainable  at  these  periods,  should  lead  to  a  similar  increase  in  the 
data  now  available  In  the  long-period  band.  The  purpose  of  this  re¬ 
port  is  io  describe  the  instruments,  present  a  preliminary  parts  list 
and  present  technical  drawings  of  most  of  the  newly  designed  com¬ 
ponents.  The  five  sites  are  also  briefly  described.  This  report  is 
written  at  a  ttme  when  construction  has  begun  at  four  sites. 
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WARD,  R.  W.,  Preliminary  Long-Period  Discrimination  Results  from 
NORSAR,  Tech.  Note,  Rept.  No.  ESD-TR-69-9,  Contract  AF  19(628)- 
5167,  Lincoln  Labs.,  M.  I.  T.,  Lexington,  Mass.,  1969 

Data  from  the  shor.  oeriod  vertical  subarray  near  Oyer  and  the 
multicomponent  long-period  seismograph  near  Faldalen,  Oyer  and 
Trysil,  Norway,  were  used  to  investigate  the  discrimination  of  earth¬ 
quakes  and  underground  nuclear  detonations  using  long-period  to 
short-period  energy  ratio  (Mg  vs  m^). 

WARREN,  D.  H.,  and  B.  L.  TIBBETTS,  Seismic-Refraction  Measurements 
of  Nuclear  Explosions  ANTLER,  GNOME,  HARDHAT,  CHINCHILLAT- 
CIMMARRON,  Contract  ARPA  Order  No.  193-63,  U.  S.  Geological 
Survey,  Denver,  Colorado,  Undated.  (OFFICAL  USE  ONLY) 


WARREN,  D.  H.,  B.  L.  TIBBETTS  and  R.  C.  RESLER,  Seismic-Refraction 
Measurements  of  Nuclear  Explosions,  Contract  No.  VT/065,  U.  S. 
Geol.  Survey,  Wash.,  D.  C.,  1963  (OFFICIAL  USE  ONLY). 


WARREN,  D.  H.,  B.  L.  TIBBETTS,  and  R.  C.  RESLER,  Seismic-Refraction 
Measurements  of  Nuclear  Explosions  BRAZOS,  HOOfilC,  DORMOUSE 
PRIME,  PLATTE,  AARDVARK,  HAYMAKER,  Contract  ARPA  Order 
No.  193-63,  U.  S.  Geological  Survey,  Denver,  Colorado,  1963.  (OFFI¬ 
CIAL  USE  ONLY) 


WARREN,  D.  H.,  B.  L.  TIBBETTS,  and  R.  C.  RESLER,  Seismic  Refraction 
Measurements  of  Nuclear  Explosions  SEDAN,  MERRlMAC,  WICHITA, 
YORK,  BOBAC,  HYRAx,  Contract  ARPA  Order  Mo.  193-63,  U.STcio- 
logtcal  Survey,  Denver,  Colorado,  1963.  (OFFICIAL  USE  ONLY) 


WARREN,  N.  M.,  R.  G.  REAKES,  D.  C.  RASMUSSEN,  B.  J.  MICKUS.  and 
W.  H.  FRYE,  Long-Period  Seismograph  Installation,  La  Paz,  Bolivia, 
Tech.  Rept.  No.  66-60,  Contract' VT, '4051,  AF  33(657)- 12145.  Tele- 
dyne  Industries,  Inc.,  Geotcch  Division,  Garland,  Texas,  1966. 

The  L-P  seismograph  installation  a(  La  Paz,  Bolivia  (LZ-BV), 
was  improved  by  methods  previously  untried  within  the  LRSM  program. 
Radical  departures  in  vault  construction  made  it  possible  to  increase 
the  magnification  of  the  three-component  L-P  seismograph  system 
from  a  nominal  20k  to  above  200k.  As  a  result,  a  better  understanding 
of  some  problems  and  their  remedies  was  gained  which  will  be  ex¬ 
tremely  helpful  in  the  operation  and  maintenance  of  other  L-P  seis¬ 
mographs. 


WARRICK.  R.  E.,  D.  FLOUFF,  Seismic  Noise  in  Norway.  Tech.  Letter  No. 
46,  Contract  ARPA  Order  No.  193-64,  U.  S.  Geol.  Survey,  Denver,  Col  , 
1966. 
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T.hb?  t®chnical  letter  coi.'  ns  samples  of  seismic  noise  that  were 
nrnarf^  location,s  in  N°™ay  by  the  U.  S.  Geol.  Survey  during  a 
gyr-rr?  rfrac‘lon1measureme"‘s  between  Aug.  14  and 
nffj'  ,  1  w  Estl™ates  of  noise  amplitudes  were  obtained  from  sam- 
ples  of  peak-to-peak  amplitude  measurements  on  paper  monitor  re¬ 
cords  and  from  digital  analysis  of  magnetic  tape  recordings 

WATS  ?;  C‘  MERDLER,  Estimation  Procedure  for  Focal- 

Depth  Determination  of  Seismic  Disturbances.  Rcmt.  No  7AA5-1.V 

5  ra4  ^Vk9-08^-3137’  SD--^ruiTT7Tof  Mich.,  Inst”  of  Sch 
Tech.,  Ann  Arbor,  Mich.,  1967. 

In  this  paper,  we  propose  a  method  of  estimating  the  depth  of 
^cus  of  seismic  disturb^ces.  The  method  depends  upon  a  signal 
model  which  includes  initially  downgoing  as  well  as  surface-reflected 
energy.  We  design  an  array  of  inverse  filters  to  suppress  the  re¬ 
flected  energy  in  the  signal.  The  parameters  used  to  design  the  fil- 
*rs,  a™  he  amplitude  and  delay  of  the  reflected  events  relative  to 
the  initiaHy  downgoing  events.  That  inverse  filter  which  does  the 
b,  J°b  n  reflected-wave  suppression  is  assumed  to  have  been  de- 

f  f  ?u?St  C°rreCt  delay  value’  which  is  'he  parameter  to 
be  estimated  in  this  part  of  the  technique. 

*  .VmSelfCt  the  m0St  successful  filer  by  subjecting  the  output  of 
each  filter  to  a  measure  of  energy  concentration;  that  output  which 

,h.a®  ““*7™  concentration  ‘s  assumed  to  be  the  correct  version  of 
he  initially  downgoing  events.  With  the  relative  delay  selected  in 
his  manner,  we  then  translate  the  delay  into  focal  depth  using  travel¬ 
time  curves  based  on  average  near-surface  velocities. 


VESIAC  6294  VU 


VESIAC  12,775  VU 


WEART,  W.  D.,  Project  GNOME.  Particle  Motion  Near  a  Nuclear  Detona- 

Uon  n  Halite,  Final  Report,  Contract  No.  Proj.  44.1  and  Proj  f  I - 

Sandia  Corp.,  Albuquerque,  N.  M.,  1963.  ’  '  ’ 

Strong  motion  parameters  from  the  Project  Gnome  operation  were 
measured  in  the  region  extending  60  to  480  meters  from  the  center  of 
detonation  or  working  point  along  both  vertical  and  horizontal  radii. 
Travel-time  data  from  the  horizontal  radius  reveals  three  distinct 
arrivals.  Vertically,  the  velocity  varies  from  5.1  km/sec  at  about 
60  meters  above  the  shot  to  0.785  km/sec  a  few  meters  below  the 

A  flqo  n-st  faCCelr°na(' ‘°n,S,in  the  salt  are  besf  fi,tcd  by  the  relation* 

A  -  890  R  from  60  to  122  meters  and  A  =  560R-2.7  from  j22  to  480 

me  ers,  where  R  is  in  hundreds  of  meters  and  A  is  in  units  of  gravity 

Motion  of  the  ground  above  the  shot  reveals  that  spalling  occurred  at 

several  horizons.  The  deepest  spall  separation  was  below  92  meters. 

WEART  W.  D  VELA  UNIFORM,  Project  SHOAL.  Free  Field  Earth 
Motion  and  Spalling  Measurements  in  Granite.  Final  Re»rrUTnF.7inni 
Proj.  1.1,  Sandia  Corp.,  Tdbwjuerque,  N.  M.,  1965. 

imc  »rj0Cl  ?’°al  WaS  a  12,5  lciilo,on  nuclear  detonation  emplaced 
1205  f  deep  in  a  hi^hiy  faulted],  granitic  intrusive  body.  In  connec¬ 
tion i  with  Shoal,  azimuthal  asymmetry,  peak  accelerations,  and  peak 
particle  velocities  at«  discussed.  Spali,  although  atypical  in  some 
respects  is  present  in  the  upper  400  ft  of  granite  above  the  detona¬ 
tion.  Peak  ground  motion  parameters  at  surface  zero  are  given. 
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Residual  upward  displacement  as  obtained  from  Project  1.1  instru¬ 
ments  ranged  from  18  to  20  inches. 

WEBER,  M.,  "On  the  Approximation  of  Travei  Time  Functions  from  Dis¬ 
crete  Data  with  Restricted  Po  ver  Series,"  Geofisica  Pur  a  e  Appiicata, 
Vol.  49,  pp.  1-12,  May-August  1961,  (Translated  from  German),  Con- 
tract  DA  49-083  OSA-3137. 

VESIAC  14,387  VU  An  approximation  to  travei-time  functions  by  restricted  power 

series  is  treated.  For  numericai  computations  convenient  tabies  are 
calculated  and  an  example  is  given. 


WEBER,  M.,  "An  Exact  Seismometer,"  Geofisica  Pur  a  e  Appiicata,  Vol.  48, 
pp.  35-39,  January- April  1961,  (Translated  from  German),  Contract 
DA  49-083  OSA-3137. 

VESIAC  14,391  VU  The  construction  and  characteristics  of  an  improved  exact  seismo¬ 

meter  are  described. 

WEBER,  M.,  "The  Interpretation  of  Seismic  Refraction  Measurements  in 
the  Limit  Case  of  c  =  0,"  Geofisica  Pura  e  Appiicata.  Vol.  49,  pp. 
119-128,  May-August  1961,  (Translated  from  German),  Contract  DA 
49-083  OSA-3137. 

VESIAC  14,388  VU  In  connection  with  a  previous  article,  "The  Travel  Time  Function 

and  its  Interpretation  in  Refraction  Seismology  of  the  Monoaxiai  In¬ 
homogeneous  Body",  the  interpretation  of  seismic  refraction  measure¬ 
ments  in  the  limit  case  of  c  =  0  is  discussed  in  detail. 


WEBER,  M.,  "Segmented  Representation  of  a  Measured  Travel  Time  Curve 
with  Restricted  Power  Series  and  its  Evaluation  in  Refraction  Seis¬ 
mology,"  Geofisica  Pura  e  Appiicata,  Vol.  38,  pp.  57-73,  1957,  (Trans¬ 
lated  from  German),  Contract  DA  49-083  OSA-3137. 

VESIAC  14,157  VU  A  simple  and  convenient  method  of  numerical  calculation  for  the 

direct  interpretation  of  travei-time  curves  in  seismic  refraction  mea¬ 
surements  is  developed.  An  example  of  this  method  Firm  and  Ice 
Thickness  Measurements  in  Baffin  Island,  by  H.  Rothiisberger  is 
given 


WEISBRICH,  R.  A.,  Project  DRIBBLE,  SALMON  Event,  Volunteer  Team 
Program,  TR  65-17,  Project  VT  4051,  Contract  AF  33(657 1- 12 145, 
Geotech.  Corp.,  Garland,  Texas,  1965. 

VESIAC  10,157  VU  The  Volunteer  Team  Program  was  established  in  1960  to  facilitate 

the  participation  of  oil  companies,  universities,  research  organiza¬ 
tions,  and  other  scientists  in  the  VELA-UNIFORM  research  program. 
Sixty-two  teams  participated  in  the  Program  for  SALMON  and  38  of 
these  monitored  the  event.  Twenty-three  teams  withdrew  from  the 
program  before  SALMON  was  detonated. 

This  report  describes  the  purpose  of  Project  DRIBBLE  and  of 
the  SALMON  event  which  is  one  of  three  nuclear  test  detonations 
planned  for  Tatum  Dome,  Mississippi.  It  also  describes  the  part 
which  the  Volunteer  Teams  took  in  monitoring  this  explosion  and  the 
results  they  obtained. 
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VESIAC  14,813  VU 


p  .Y  -_  urce  uata-  Technical  Progress  Report 

Spring!  Mrry?aC„YS”UZ'(''''''“,'derWa'''r  SySlemS’  "  Si,ver 

(SS  MArPmnrv\ned  at  Sea  fr0m  thc  exPloK,0n  of  CHASE  VII 

sffissFgzr- (4)  wa,er  Dep,h' 


VESIAC  13,858-U  VU 
AD  648  415 


33fr-.-i  lii’nf^T  ?  J:dware  and  s°ftware'  Contract: 
33(657)- 14104,  Teledyne  Inc/,  UEb,  Alexandria,  Va. 


V  1/  DU7 1,  AF 
1965. 


c1!118  fe£)rit  describes  the  equipment  and  computer  programs  at 
the  Seismic  Data  Laboratory  (SDL)  as  they  may  relate  to  thf  Zcess- 

c"sS°inLfAtdata'  Shown  is  the  configuration  of  the  SDL  DataVo- 

iSdescBrSedeTR?  °f  7"e  196ii‘  The  primary  lnPut  ,0  tb‘s  system 
s  described,  as  is  system  modifications.  A  program  that  was  writ¬ 
ten  to  read  a  multiplexed  LASA  tape  and  to  input  from  cards  nj-i 
eters  such  as  starting  time,  time  Interval  to  ^oce7s^anaeV!^om. 
ing  signal,  and  velocity  is  described.  B 


VESIAC  14,320  VU 
AD  480  350 


WKSTHUSING,  J.  K. 


- '  ’  '  ■'  ~  ““c'-1  oi  crustal  structure  on  Teleseisniir  P 

Wav^  Travel- Time  Anomalies  at  the  TFSO  ExtendcdYrTF^^rlk 
Tech  Rept.  No.  66-17,  Contract  VT%051,  AF  33(657  )-l2l$5  Teledvne 
Industries,  Inc.,  Geotech  Division,  Garland,  Texas,  1966.  ’  V 

™s  examines  observational  data  from  33  teleseismic 
events  received  at  stations  of  the  TFSO  extended  array  in  Arizona  to 
determine  travel-time  anomalies  for  array  stations  relative  to  TFSO 

vevs^it  hlThei  ‘"h?1  reSl!!T  from  recent  seismic  refraction  sur-  ' 
eys,  it  tins  been  determined  that  crustal  travel-time  differences 

between  stations  cannot  account  for  the  travel-time  anomalies  and 

hat  a  more  thorough  study  of  the  upper  mantle  must  be  made  if  causal 

Uiis  a  re  Suggest  ed'0  ^  C,e,ermined'  &,me  niethods  °f  accomplishing 


VESIAC  5723  VU 


ESTIN,  M.  E.  and  N.  L.  NUHN,  Semiannual  Report  to  U.  S.  Coast  and 

This  report  describes  progress  from  August  to  December  1962 
on  preliminary  analysts  and  Interpretation  of  the  digitized  strong- 
motion  seismograms.  Nine  digital-computer  programs  are  being 

h a ve'beerTrun .°rteCl '  ^  debufiRed  on  thc  IDM  1620-  Test  problems 

„  °Ile  prfPares  s'ron«-niotion  data  for  finite  Fourier  analysis 
the  output  being  the  alpha  and  beta  coefficients.  Another  calculates  hi 

dP  reSce„7n  anh,PlrUde  ^  theS<?  Values‘  Provide  fnfoima. ion 

directly  usab.e  for  particle-motion  plots.  Another  is  for  card-to- 

for7hn°FVer!,0n:  ,Anotiier  provides  the  phase  and  amplitude  values 
motion  SmgS  An°'her  Perf°m,S  in“*ra,io"  of  ,he  stro^' 
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WHALEN,  J.  M.,  Instrumentation  Noise  of  Long- Period  Seismographs 
Tech.  Rept.,  Contract  No.  VT/U72,  AF  33(6M)-41824,  Geotechnical 
Corp.,  Garland,  Texas,  1963. 

The  most  common  forms  of  system  noise  observed  on  high-mag¬ 
nification  long-period  seismograms  are  the  effects  of  wind  noise,  at¬ 
mospheric  pressure  changes,  and  temperature  gradients  Inside  the 
seismometer  case.  Evidence  is  given  to  show  that  these  changes  in 
environment  are  coupled  directly  to  the  seismometer.  Other  sources 
of  system  noise  are  long  lines  between  the  seismometer  and  the  am¬ 
plifier,  seismic  galvanometers,  spurious  vibrations  in  the  seismometer 
elements,  tilt,  etc.  Methods  of  system  installation  and  operation  are 
given  that  make  it  possible  to  operate  amplified  systems  at  magnifi¬ 
cations  of  50,000  or  greater  at  periods  of  20  to  40  seconds. 


M;  ’AI  j&table  Sel  smograph .  Rept.  No.  TR-65-74,  Contract 
VT/4051,  AF  i)S(65V)- 12145,  Geotech.  Corp.,  Garland,  Texas,  1965. 


T*1*8  paper  describes  a  portable  seismograph  system  for  use  in 
the  LRSM  Program.  The  system  was  designed  to  fulfill  the  require¬ 
ment  for  a  reliable  system  that  can  be  moved  to  the  field,  set  up 
quickly,  and  allowed  to  run  for  up  to  seven  days  without  attention.  All 
of  the  major  components,  except  the  seismometers  and  the  thermoelec¬ 
tric  generators,  are  mounted  in  Flberglas  suitcases  and  are  transport¬ 
able  as  air  freight.  The  system  contains  approximately  20  pieces  and 
weighs  1500  pounds  with  L-P  capability.  Total  weight  of  the  system, 
instrumentation  for  recording  data  In  the  frequency  range  of  0.01  *o 
10  Hertz  (cps),  a  magnetic  tape  recorder,  and  other  facts  about  the 
system  are  discussed. 


WHERRY,  M.  S.,  Noise  Analysis  for  Tonto  ForeBt  Selsmologlcal  Observa¬ 
tory,  Technical  Report,  Contract  AF  33(6S7)-13904,  VT  '5052  Texas 
Instr.,  Inc.,  Dallas,  Texas,  1965. 

This  analysis  presents  ambient  seismic  noise  data  taken  from  a 
19-eiement,  nonsymmetric,  short-period  surface  array  at  Tonto 
Forest  Seismoiogical  Observatory. 


WHITE,  J.  D.,  Interpretation  and  Usage  of  Seismic  Data,  Long-Range 
Selstnlc  Measurements  Program,  Rept.  No  TR-65-43.  Project  VT/ 
4051,  Contract  AF  03(657 )- 12 145 ,  Geotech  Corp.,  Garland,  Texas 
1965. 

This  report  provides  information  for  'he  interpretation  of  data 
complied  under  the  LRSM  Program. 

The  report  outlines  the  operations  schedule  and  operational 
tolerances,  and  presents  information  necessary  for  interpreting  cali¬ 
brations,  routine  recordings,  and  special  event  data. 

Particular  emphasis  is  placed  on  the  interpretation  of  data  con¬ 
tained  in  special  event  composite  records,  prepared  by  the  LRSM 
magnetic-tape  laboratory. 

The  final  section  provides  interpretive  Information  about  data 
obtained  from  the  Portable  Seismograph  System.  Model  19282,  cur¬ 
rently  being  Integrated  into  the  LRSM  Program. 
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WHYTE,  W.  W.,  and  R.  S.  SIMONS,  Geotech  Analog  Spectrum  Analvzer 
Tech.  Rept.  No.  65-67,  VT/4051,  AF  33(657)- 12145,  Teledyne  Industr., 
Geotech.  Div.,  Garland,  Texas,  1965. 

The  Geotech  analog  spectrum  analyzer  and  the  manner  in  which 
it  operates  are  discussed  in  general  terms.  The  fundamentals  of 
Fourier  analysis,  as  they  relate  to  the  operation  of  the  system,  are 
outlined.  Sufficient  detail  is  provided  to  give  a  working  comprehen¬ 
sion  of  the  analyzer  and  the  spectrograms  it  produces.  The  results 
of  various  tests  on  the  electronic  characteristics  of  the  system  are 
presented.  These  include  frequency  and  phase  response,  noise  level, 
and  linearity.  An  assessment  is  made  of  the  overall  accuracy  of  the’ 
spectrograms.  The  spectra  of  simple  repetitive  waveshapes  and 
transients  are  discussed  and  examples  given. 


WIGGINS,  R.  A.,  On  Factoring  the  Correlations  of  Discrete  Multivariable 

Stochastic  Processes,  AFCRL-65-2(y7.  Contract  Af  fjUBiT4 1-7378 - 

Mass.  Inst,  of  Tech.,  Cambridge,  Mass.,  1965. 

This  thesis  is  an  extension  of  the  theory  of  discrete  scalar  time 
series  analysis  to  multivariable  processes  and  is  facilitated  by  ex¬ 
panding  the  algebra  of  polynomial  matrices  (matrices  with  polynomial 
elements). 


WILKINS,  W.,  Large-Array  Signal  and  Noise  Analysis  -  Rept.  No.  19. 
Noise  Suppression  by  Long- Period  Infinite- Velocity  Prnrr^nrc 
Spec.  Set.  Rept.,  Contract  VT  6707,  AF  33(65?)- 16678,  Texas  Inst., 
Inc.,  Dallas,  Texas,  1968 

Various  infinite -velocity  processing  schemes  were  applied  to 
two  long-period  noise  samples  recorded  at  the  Montana  LASA  on  2 
and  3  December  1966.  Straight  summation,  multichannel  signal  ex¬ 
traction  with  an  infinite-velocity  signal  model,  and  multichannel 
prediction  filtering  were  applied  to  the  presence  of  ambient  noise. 
From  the  comparison  of  the  various  processing  schemes,  the  9- 
element  array  using  multichannel  filtering  was  found  to  be  more 
effective  than  any  straight  summation  for  separating  P-wave  signals 
or  surface  modes  widely  separated  from  the  noise  and  very  nearly 
as  effective  as  the  12-channel  MCF. 


WILKINS,  W.  W.,  Large-Array  Signal  and  Noise  Analysis,  Special  Sci. 

Rept.  No.  22,  Extraction  of  Long-Period  Rayleigh  Waves  from  Ambient 
Noise,  Contract  VT/6707,  AF  33(657)- 16678.  Texas  Inst.,  fnr.,  Dnltag~ 
Texas,  1968 

This  report  presents  the  results  of  an  investigation  of  processing 
techniques  for  extracting  long-period  Rayleigh  waves  from  ambient 
noise  by  using  various  geometries  of  the  LASA  long-period  vertical 
array.  Delay-and-sum  and  multichannel  signal  extraction  are  the 
processing  schemes  evaluated. 


WILKINS,  W.  W.,  and  L.  N.  HEITING,  Large-Array  Signal  and  Noise  Analysis. 
Special  Rept,  No.  25,  Location  Statistics  for  Frequency-Wavenumber 
Processing,  Contract  VT  6707,  AF  33(657)-1667fi.  Texas  Inst.,  Tnr 
Dallas,  Texas,  1968 
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Results  of  a  computer  study  which  theoretically  determined  the 
detection  and  location  capabilities  of  various  wavenumber  spectra 
techniques  are  presented  in  this  report. 


WILLDEN,  R.,  Seismic-Refraction  Measurements  of  Crustal  Structure 
Between  American  Falls  Reservoir,  Idaho,  and  Flawing  Gorge  Res¬ 
ervoir,  Utah,  Technical  Letter  Crustal  Studies  No.  21.  Contract  ARPA 
Order  No.  193-64,  U.  S.  Geological  Survey,  Denver,  Colorado,  1964. 
(OFFICIAL  USE  ONLY) 


WILLIAMS,  B.  M.,  Multiple  Array  Processor  and  Presentation  System 
Semiannual  Tech.  Rept.,  Contract  No.  VT/077,  AF  33(657)-l23?i, 

Texas  Inst.,  Dallas,  Texas,  1963. 

The  resulis  of  the  initial  six  month's  operation  of  the  Multiple 
Array  Processor  (MAP)  at  Cumberland  Plateau  Sei sinological  Obser¬ 
vatory  (CPO)  indicates  that  the  detection  capability  of  that  observatory 
can  be  improved.  Data  show  that  the  perceptibility  has  been  increased 
by  0.4  magnitud  ,  and  that  with  MAP  this  observatory  compares  favora¬ 
bly  with  Uinta  Basin  and  Blue  Mountains  Sei  sinological  Observatories. 
Operation  of  the  system  over  the  months  under  consideration,  be¬ 
ginning  with  a  discussion  of  filter  settings  obtained  from  an  assumed 
model  of  seismic  signal  and  noise,  is  presented.  The  MAP  equip¬ 
ment  has  bean  operated  seven  days  a  week,  24  hours  a  day.  Emphasis 
of  the  evaluation  has  been  changed  to  the  objective  of  detecting  tele- 
seismic  events.  Engineering  design  objectives  have  been  achieved. 


WILLIS,  D.  E.,  Effect  of  Water  Depth  on  Seismic  Waves  Produced  by 
Underwater  Explosions,  Contract  Nos.  AF  49(638)-9ll.  Af  49r6381- 
1170,  Univ.  of  Michigan,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor,  Mich., 

1964. 

A  series  of  10,000  lb.  high-explosive  shots  were  fired  at  various 
water  depths  off  San  Clemente  Island,  California  during  August  1961. 
These  shots  were  recorded  on  magnetic  tape  at  one  fixed  station 
(123  km)  and  at  portable  stations  located  at  180,  196,  500,  and  518  km. 
The  effect  of  water  depth  on  the  amplitude  and  spectra  of  the  seismic 
waves  generated  by  these  shots  are  discussed  and  a  comparison  is 
made  with  the  maximum  displacement  of  underground  shots.  A 
spectral  comparison  is  also  made  with  a  local  earthquake  recorded 
at  two  of  the  shot  recording  sites. 


WILLIS,  D.  E.,  An  Investigation  of  Seismic  Wave  Propagation  in  the  Eastern 
United  States  -  THESIS,  Contracts:  AF  49(638)- 1 170.  AF  49(638)-1759; 
Univ.  of  Michigan,  Ann  Arbor,  Michigan,  1968 

This  paper  describes  the  travel-time  anomalies  and  attenuation 
losses  of  seismic  compressional  waves  generated  by  a  series  of 
underwater  explosions  in  the  eastern  United  States.  The  efficient 
tamping  of  the  shots  fired  in  water  provided  a  seismic  source  that 
could  be  detec  ed  at  much  larger  ranges  than  could  be  accomplished 
by  equivalent  sized  shots  fired  underground. 
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WILLIS,  D.  E.,  J.  M.  DE  NOYER,  and  C.  G.  BUFE,  Seismic  Refraction 
Study  and  Attenuation  Measurement  Program  in  the  (jrcal  Lakes 
fregjon,  Rept.  No.  5767-I-K  Contr.  No.  A P  49(638)- 1170,  Univ.  of 
Michigan,  Inst,  of  Scl,  ti  Tech.,  Ann  Arbor,  Mich.,  1964. 

The  University  of  Michigan  operated  several  mobile  seismograph 
stations  to  record  a  series  of  one-ton  underwater  shots  fired  In  take 
Superior  during  July  1963.  The  instrumentation  for  these  stations  is 
given.  Seventy-eight  shots  were  recorded  at  31  sites  for  a  total  of 
473  recordings.  Preliminary  interpretations  of  the  seismic  travel 
time  data  indicate  a  P  wave  velocity  In  the  upper  crust  of  6.6  km/scc. 
Other  velocities  are  given,  especially  in  connection  with  a  shallower 
layer,  and  P  velocities  for  shots  fired  in  the  western  portion  of  Lake 
Superior  an a  recorded  on  the  Keweenaw  Peninsula.  An  investigation 
of  the  first  and  maximum  comprcssional  wave  and  maximum  shear 
wave  attenuation  data  for  the  recordings  at  the  Copper  Harbor  hydro¬ 
phone  station  are  discussed. 


WILLIS,  D.  E.,  J.  DE  NOYER,  and  J.  T.  WILSON,  High-Frequency  Energy 
In  Seismic  Signals  Recorded  from  Different  Type  Sources,  vlKSiAT  ~ 
Special  Rept.  No.  44 10-52-X,  Contr.  Nos.  SD-7&,  AF  49(638)- 1 170, 

AF  19(604)-880S,  AF  19(604 )-6642,  Untv.  of  Mich.,  Inst,  of  Scl.  & 
Tech.,  Ann  Arbor,  Mich.,  1964. 

This  paper  presents  some  of  the  data  collected  during  the  past 
eight  years  on  high-frequency  seismic  energy  contained  in  signals 
which  were  recorded  up  to  100  km  or  farther  from  the  source.  The 
term  "high-frequency  seismic  energy”  Is  used  to  designate  fre¬ 
quencies  greater  than  several  cps.  Several  types  of  presentation 
are  used:  paper  seismograms  made  by  playing  back  the  magnetic 
lape  recordings  through  different  filter  passbands  to  separate  the 
seismic  energy;  particle  velocity  vs.  frequency  granhs  to  show  de¬ 
tailed  frequency  analyses  for  specific  events;  and  energy /power  den- 
sity  graphs  which  show  in  real  time  the  amplitude-frequency  rela¬ 
tionship  for  the  entire  recording. 


WILLIS,  D.  E.,  and  P.  L.  JACKSON,  Collection  and  Analysis  of  Seismic 
Wave  Propagation  Data.  Final  Report,  Rept .T$o.  5178-64-  F, “Contract 
AF  49(638 )- 1 170,  Univ.  of  Mich.,  Inst,  of  Sci.  and  Tech  ,  Aon  Aritor. 
Mich.,  1966, 

This  report  summarizes  four  years  of  theoretical  and  applied  re¬ 
search  on  propagation  of  seismic  waves  and  techniques  for  analyzing 
data.  The  following  research  is  discussed:  (1)  coherent  optical  pro¬ 
cessing  techniques  for  analyzing  seismic  data;  (2)  linear  mode  filtering, 
employing  Fourier  techniques,  of  seismic  data;  (3)  frequency-analysis 
techniques  involving  optical,  analog  computer,  digital  computer,  and 
active  electronic  filters,  and  their  development  and  evaluation;  (4) 
radiation  patterns  from  the  regions  of  cylindrical  and  elliptical  sources; 
(5)  source  motion  studies  using  data  from  short -distance  comprcssional 
waves;  (6)  theoretical  studies  of  the  scattering  caused  wiien  an  incident 
wave  encounters  an  elliptical  obstacle. 
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WILLIS,  1),  L.  and  P.  L.  JACKSON,  Collection  and  Analysis  of  Seismlc- 
Wave  Propagation  Data,  Annual  'Rept.,  I 'June  1867  to  31  May  I960, 
Kept.  No.  B071-15-P,  Contract  AF  49(638)- 1759,  Univ.  of  Michigan 
Inst,  of  Scl.  L  Tech.,  Ann  Arbor,  Michigan,  1968 

This  report  discusses  the  results  of  an  extensive  long-range 
reversed  refraction  profile  which  traverses  the  Michigan  Basin  and 
the  Appalachain  Mountains.  Particular  emphasis  Is  placed  on  the 
attenuation  of  first  comprcsstonal  wave  arrivals  and  on  crustal 
upper  mantle  structure.  Also  Included  are  results  of  a  survey  on 
lake  bottom  seismic  background  noise  In  Lake  Superior.  Although 
large  signal  levels  were  obtained  In  the  take  bottom,  long  pertods 
of  high  background  noise  Indicated  that  land  based  seismographs  are 
superior.  Theoretical  studies  in  elastic  wave  scattering  were  mado 
to  evaluate  the  effect  of  nonhomogcneitles  on  the  propagation  of 
clastic  waves. 


WILLIS,  D.  E..  P.  L.  JACKSON,  1.  K.  MC  IVOR,  and  If.  N.  POLLACK, 
Collection  and  Analyses  of  Seismic  Wave  Propagation  Data,  Seventh 
SemiannuaTTcch.  Summ.Tfrqrt. Tor  Period  Covering!  May  1965 
Through  30  October  1965,  Rept.  No.  05178-56-L,  Contract  AF  49(638)- 
1170,  Institute  of  Science  and  Technology,  Unlv.  of  Michigan,  Ann 
Arbor,  Mich.,  1965. 

This  ro|iort  is  a  technical  summary  of  the  research  in  seismic 
wave  propagation  studies  performed  on  this  contract  for  the  time 
period  May  1,  1965  through  October  30,  1965.  Included  is  a  list  of 
reports  that  were  prepared  or  published  during  this  report  period. 

Also  Included  are  three  articles:  (a)  "Mode  Filtering"  by  R.  M. 
Turpenlng;  (b)  "Scattering  of  Elastic  Waves  by  Elliptical  Obstruc¬ 
tions"  by  I.  K.  Mclvor:  and  (c)  "Optical  Processing"  by  P.  L.  Jackson. 
Statements  about  future  work  are  iwiuded,  as  well  as  33  figures. 


WILLIS,  D.  E.,  P.  L.  JACKSON,  an  It.  M.  TURPEN1NG,  Collection  and 
Analysis  of  Seismic  Wave  Propagation  Data.  Tech.  Semiannual  Summ. 
Rept.,  1  June  to"30  November  1969.  Contract  AF  49(638)- 1759,  Unlv. 
of  Mich.,  WRL,  Inst,  of  Sci.  and  Tech.,  Ann  Arbor.  Mich.,  1970, 

The  scope  of  this  contract  includes  S-wave  mode  filtering,  seismic 
ray  tracing,  and  mlcroenrthquake  investigations.  After  much  delay 
pertinent  LASA  tapes  have  been  obtained:  the  LASA  data  processor 
has  been  interfaced  wi»h  the  PDP-8/1  computer  located  in  the  Geo¬ 
physics  laboratory  to  perform  the  S-wnve  mode  filtering. 

Highly  accurate  seismic  ray  simulation  through  two-dimensional 
heterogeneous  velocity  distributions  has  been  achieved,  and  the  ex¬ 
tension  to  three  dimensions  with  selective  regions  foi  sampled  or 
mathematically  represented  data  is  being  programmed.  Preliminary 
analysis  of  seismograms  recorded  before  and  after  the  JORUM  under¬ 
ground  nuclear  explosion  indicate  that  there  was  no  significant  dif¬ 
ference  tn  the  occurrence  of  local  micro-earthquakes  before  and  after 
this  explosion. 

WILLIS.  1).  E.,  P.  L.  JACKSON,  and  R.  M.  TURPENING.  Seismic  Wave 
Prop-IPLl ton  Studies.  Final  Rept.,  t  June  1966  to  3t  Mav"  (970,  Rept. 

No.  A07 1  -"33- F.  ?ont ract  AF  49(638)- 1759,  Unlv.  of  Mich.,  1ST,  Willow 
Run  Libs.,  Ann  Arbor,  Mich.,  1970 
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A  new  method  of  simulating  seismic  rays,  computing  travel  times, 
and  approximating  amplitudes  In  earth  models  has  been  developed. 

The  digital  computer  is  used  to  model  a  spherical  or  a  flat  earth. 

Two-  or  three-dimensional  models  are  employed.  The  method  can 
be  used  for  heterogeneous  models,  an*-  Includes  computation  of 
multiple  reflei  ions.  Travel  times  nvc  been  obtained  for  a  model 
of  a  cross-section  underlying  LAS  A. 

A  data  processing  capability  specifically  intended  for  the  study 
of  the  S-wave  particle  variations  across  LASA  was  built  on  this  con¬ 
tract.  The  LASA  data  processor,  whir*  existed  in  this  laboratory 
for  the  optical  analyses  of  LASA  data,  was  modified  to  interface  with 
this  laboratory's  PDP-8  computer.  This  data  processing  capability 
was  not  used  due  to  funding  limitations. 

Microseismic  investigations  in  connection  with  JORUM  indicated 
that  the  firing  of  a  large  yield  underground  shot  did  not  produce  any 
measurable  tectonic  release  of  energy  in  active  fault  regions  at  a 
distance  of  60  to  100  km  from  the  source.  Seismic  measurements 
of  DIAMOND  DUST  Indicated  decoupling  was  achieved  but  the  accurate 
determination  of  the  efficiency  of  the  decoupling  will  have  to  be  deter¬ 
mined  by  additional  tests.  A  pronounced  asymmetry  in  seismic  wave 
characteristics  was  observed. 

Travel  time  studies  of  PcP  and  P  were  used  to  determine  the 
surface  configuration  of  a  portion  of  the  earth's  core.  An  extensive 
study  was  made  on  the  attenuation  and  travel  times  of  seismic  waves 
In  the  Eastern  United  States.  Theoretical  studies  were  made  to  deter¬ 
mine  the  scattering  effects  of  plane  elastic  waves  by  surface  imper¬ 
fections  and  to  determine  the  sources  of  error  in  the  time-term 
method  in  refraction  seismology. 

Spectral  studies  were  made  of  underground  nuclear  shots  and 
earthquakes  recorded  at  teleseismlc,  regional  and  near  distances. 

An  additional  study  was  made  of  the  characteristics  of  seismic  back¬ 
ground  noise  recorded  on  the  bottom  of  Lake  Superior. 


WINSTON,  T.,  The  Design,  Fabrication,  and  Laboratory  Testing  of  a  Deep 
Well  Inertial  Seismometer,  Contract  VT  1129,  AP  33(600)-42890, 

United  ElectroDynamlcs,  Inc.,  Pasadena,  Calif.,  1961 

This  research  was  to  design,  fabricate,  and  test  in  the  laboratory 
a  modular  deep  well,  moving  coil,  inertial  seismometer  with  a  large 
enough  seismic  mass  to  eliminate  the  need  for  an  integral  pre-amplifier. 
It  was  designed  to  sense  earih  motions  as  small  as  approximately  one 
angstrom  unit  while  operating  at  a  deptti  of  10,000  ft.  in  the  earth. 

The  instrument  was  not  over  5  inches  O.  D.  and  was  not  affected  by 
tipping  from  the  verti^^l  of  up  to  10°. 


WINSTON,  T.  and  L,  BLUM,  Electrically  Coupled,  Modular  Seismometer 
Error  Analysis,  Contract  No.  VT/1129  AK  33(600 >-42890,  Lnited 
ElectroDyna  nics,  Alexandria,  Va.,  1961, 

This  is  a  special  project  report  on  the  development  of  a  deep-well 
seismometer  that  can  be  lowered  into  and  function  at  the  bottom  of 
a  well  10,000  feet  deep.  Using  a  random  number  table,  the  resulting 
frequency  response  errors  of  a  highly  probable  seismometer  were 
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calculated.  Calculations  were  based  on  the  assumptions  that  the 
seismometer  would  be  built  up  of  10  individual  seismic  modules 
connected  in  series,  that  the  modules  would  have  a  plus  or  minus  2.5% 
tolerance  on  their  natural  frequencies,  and  a  plus  or  mtnus  5%  tolerance 
on  damping.  They  were  also  based  on  the  assumption  that  the  frequency 
and  damping  errors  would  be  distributed  normally. 


WOLD,  R.  J.  A  Miniaturized  Precision  Chronometer,  Contract  No.  AF- 
AFOSR-3(53-(33,  University  of  Wtsconsin,  Madison,  Wise.,  1964, 

A  time  source  has  been  designed  and  constructed  to  provide  a 
precision  time  base  for  the  remote  controlled  recording  hydrophone 
stations  of  the  Univ.  of  Wisconsin,  Geophysical  and  Polar  Research- 
Center.  The  device  employs  a  three  hundred  cycle  tuning  fork  os- 
ctllator  as  its  frequency  standard,  frequency  division  stages  using 
silicon  controlled  swttches,  and  power  output  stages.  The  outputs 
constst  of  sawtooth  pulses  every  .016  seconds  (sixty  cycles),  0.1  sec¬ 
onds  (ten  cycles),  ten  seconds,  and  thtrty  seconds  and  a  gated  output 
of  pulses  every  second  and  thirty  seconds  suitable  or  driving  a  mag¬ 
netic  tape  head. 


WOMACK,  J.  R.,  Horizontal  Strain  Seismograph,  Contr.  No.  VT/072, 
Geotechnical  Corp.,  Garland,  Texas,  1964. 

The  installation,  instrumentation,  and  results  of  preliminary 
tests  of  horizontal  strain  seismometers  at  WMSOare  discussed. 

The  results  obtained  from  seismograms  of  various  combinations  of 
inertial  seismometers  and  horizontal  strain  seismometers  are 
given.  Seismograms  show  that  the  summed  crossed-horizontal 
strain  seismograph  is  omnidirectional  tn  response  to  Rayleigh  waves 
and  cancels  Love  waves  in  accordance  with  theory.  The  resuits  of 
the  summation  of  vertical  pendulum  and  crossed  strain  signals  show 
good  cancellations  of  microseisms  for  some  periods  of  time;  at 
other  times  there  appear  to  be  no  cancellations. 


WOMACK,  J.  R.,  Improved  Seismographs,  Semiannual  Prog.  Rept.  No.  5, 
Contract  No.  VT/072,  AF  33(657 )-9967,  Geotechnical  Corp.,  Garland, 
Texas,  1963. 

The  work  accomplished  on  this  task  was  concerned  with;  a)  In¬ 
clined  Seismometer,  b)  Galvanometers,  c)  Filtering,  d)  Amplifiers, 
e)  Digitizer,  f)  New  Methods  of  Signal  Presentation,  g)  Improved  Seis¬ 
mograph  Testing  Facilities,  h)  Stable  Table,  i)  Stratn  Seismograph, 
and  j)  Experimental  Investigation  of  Thermal  Notse.  Each  one  of 
these  ten  tasks  is  rather  fully  discussed  in  the  body  of  the  report. 


WOMACK,  J.  R.,  Improved  Seismographs.  Semiannual  Prog.  Rept.  No.  7. 
Contr.  No.  VT  072,  AF  33(6 57)-9967,  Geotechnical  Corp..  Garland, 
Texas,  1964. 

Discussed  in  this  progress  report  is  work  on  these  tasks;  a) 
inclined  seismometer;  b)  galvanometers;  c)  filtering;  d)  amplifiers; 
e)  digitizers;  f)  new  methods  of  signal  presentation;  g)  improved  seis¬ 
mograph  testing  facilities;  h)  stable  table;  i)  strain  seismograph; 
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j)  investigation  of  thermal  noise.  Specific  details  about  work  on  all 
of  these  tasks  are  included. 


WOMACK,  J.  R.,  Induction  Modulator  Amplifier,  Contract  No.  VT/072, 

AF  33(657 )-9967 ,  Geotechnical  Corp.,  Garland,  Texas,  1964. 

The  induction  modulator  amplifier  was  conceived  as  a  low-power 
substitute  for  phototube  amplifiers  in  seismic  instrument  systems. 

A  moving- coll  modulator  imposes  modulation  on  a  high-frequency 
carrier  signal,  which  is  amplified  by  conventional  solid-state  ampli¬ 
fiers.  A  detector  recovers  the  amplified  low-frequency  component 
of  the  modulated  wave.  Since  no  light  source  Is  required,  power 
consumption  is  less  than  for  a  phototube  amplifier;  however,  the  noise 
level  is  greater  and  the  circuit  is  more  complex. 


WOMACK,  J.  R.,  Long- Period  Seismometers,  Task  la.  Contract  No.  VT/ 
072,  AF  33(600)-4 18S4,  Geotechnical  Corp.,  Garland,  Texas,  1963. 

Test  results  are  given  for  the  prototype  Long-Period  Vertical 
Seismometer  Model  7505,  and  Long-Period  Horizontal  Seismometer, 
Model  8700.  Both  utilize  moving-coil,  electromagnetic  transducers. 
The  natural  periods  of  both  seismometers  are  adjustable  from  10  to 
30  sec.  The  vertical  seismometer  has  a  LaCoste  pendulum  with  cross- 
flexure  hinges.  In  the  horizontal  seismometer,  the  inclined  pendulum 
system  is  attached  to  an  Invar  post  by  cross-flexure  hinges. 

WOMACK,  .1.  R.,  Short-Period  Digitizer.  Contract  No.  VT/072,  AF  33 
(657)-9967,  Geotechnical  Corp.,  Garland,  Texas,  1964. 

A  short-period  digitizer,  using  solid-state  electronic  circuits 
which  convert  analog  seismic  signals  to  digital  form  has  been 
developed.  The  analog  signals  are  sampled  and  stored  50  times  per 
sec,  and  each  sample  is  converted  to  a  12-blt  natural  binary  number. 
The  digitizer  operates  on  battery  voltage  with  a  power  consumption 
of  1.1  w.  The  frequency  response  Is  from  dc  to  10  cps  over  a  tem¬ 
perature  range  of  -50  to  +50°C.  The  seven  plug-in  circuit  cards 
comprising  the  digitizer  may  be  incorporated  in  a  galvanometer- 
phototube  amplifier  or  packaged  as  a  self-contained  unit  for  use  with 
a  separate  amplifier. 


WOOLSON,  J.  R.,  Analysis  of  Strain  Seismograph  Data,  Sci.  Kept.,  Re  pi. 

No.  250,  Contract  VT  9706,  F33657-69C-0913,  Teledyne  Indus!.,  Inc., 
Alexandria,  Va.,  1970 

Noise  power  on  the  short  period  pendulum  and  strain  instruments 
has  been  compared  at  WMO  and  HNME.  In  the  response  band  of  the 
short  period  instruments,  there  are  approximately  four  decades  of 
relative  power  at  HNME,  and  two  decades  at  WMO.  In  one  case 
analyzed  the  noise  power  at  HNME  is  about  2  1/2  times  the  noise 
power  at  WMO  at  1  Hz. 

Coherence  was  estimated  as  a  measure  of  the  existence  of  a  linear 
transfer  function  between  the  vertical  strain  and  the  vertical  pendulum. 
At  1INME  there  exists  a  wel’-defined  linear  transfer  function  In  the 
band  0.1  to  0.6  Hz.  The  low  coherence  at  higher  frequencies  at  HNME 
and  throughout  the  0.1  to  3.0  llz  band  at  WMO  rule  out  the  possibility 
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of  a  linear  transfer  function  between  the  vertical  strain  and  vertical 
pendulum. 

Multiple  coherence,  and  rotation  of  the  horizontal  short  period 
seismograms  were  used  to  Infer  the  existence  of  unidirectional  noise 
components.  At  HNM E  about  80  percent  of  the  noise  power  is  unidi  - 
rectlonal  in  the  0.3  to  0.4  Hz  band.  At  WMO  the  noise  field  has  no 
apparent  single  preferred  direction.  Preliminary  work  on  rotation 
of  the  horizontal  strain  instruments  at  WMO  is  presented.  The  tech¬ 
nique  uses  a  third  horizontal  Instrument  to  establish  the  shear  com¬ 
ponent  of  strain. 

Examples  of  detailed  analysis  to  establish  wavetype  using  the 
vertical  strain,  together  with  the  vertical  pendulum  and  horizontal 
pendulum  instruments  are  included. 


WOOLSON,  J.  R.,  Field  Study  of  Variation  in  Characteristics  of  Seismic 
Noise  and  Signals  with  Geologic  and  Geographic  En vlronment,  Semi¬ 
annual  Rept.,  Vt/078,  Contract  AF  33(600)- 42048,  United  Electro- 
Dynamics,  Inc.,  Pasadena,  Calif.,  1961. 

This  report  describes  equipment  and  progress  of  Project  VT/ 
078,  which  maintains  stations  from  Point  Arguello  through  southern 
Nevada  to  Death  Valley.  Analyzing  noise  by  writing  a  power  spectral 
density  plot  of  noise  power  as  a  function  of  frequency  (by  means  of  a 
wave  analyzer),  and  determining  the  source  of  the  noise  by  consider¬ 
ing  two  related  noise  samples,  the  scientists  have  reached  tentative 
results  but  need  better  equipment  to  surmount  difficuli  calculating 
problems.  Among  the  most  interesting  data  concerning  noise  level 
are  the  discoveries  that  some  stations  in  Death  Valley  have  about  the 
same  noise  level  In  the  period  range  0.5  to  1.5  sec  as  the  Master 
Station  In  the  Sierra  Nevada. 


WOOLSON,  J.  R.,  The  (pP  -  P)  Time  Difference.  Scientific  Report,  SDL 
Rept.  No.  177,  Project  VT/6702,  Contract  F  33657-67-C-1313, 

Teledyne  Industries,  Inc.,  Earth  Sciences  Div.,  Alexandria,  Va„  1967. 

An  investigation  to  combine  REMODE  wiih  velocity  filtering  over 
a  three  component  array  in  order  to  enhance  depth  phases  experienced 
considerable  difficulty  in  aligning  P  and  pP  phases  simultaneously. 

To  explain  this  difficulty,  seismograms  from  four  earthquakes  were 
analyzed  at  the  9  sites  in  the  TFO  Extended  Array.  The  depth  phase 
(pP)  is  well-defined  on  these  seismograms,  it  is  established  that  the 
time  difference  (pP-P)  at  the  9  stations  of  the  array  differs  by  as  much 
ns  0.5  seconds  for  the  same  earthquake.  It  is  concluded  that  each 
phase  P,  pP,  and  in  one  case  sP,  has  its  own  travel-time  anomalies 
for  the  TFO  Extended  Array,  it  is  further  concluded  that  REMODF. 
should  be  applied  to  the  three  component  seismograms,  rather  than 
to  the  sum  of  the  horizontal  and  vertical  components  of  the  array. 


WOOLSON,  ,1.  R,,  Field  Study  of  Variation  in  Characteristics  of  Seismic 
Noise  and 1  SignaTsTwith Geologic  and  Geographic  Environment,  Cont ract 
No.  VT  078.  AF  33(600)  -42048.  Uni  t  ed  Klee  t  ro  Dy  n  a  m  i  c  s .  Alex  a  nd  r  i  a 
Va„  1961. 


638 


WILLOW  RUN  LABORATORIES 


VESIAC  5598  VU 


_  T*ai  resuUfi  show  ,hal  system  magnifications  obtained  by  the 
Benioff  Develocorder  galvanometer  direct  coupled  system  and  the 
Johnson-Matheson  solid  state  amplifier  Develocorder  system  are 
within  a  small  percentage  (10%  or  less)  of  each  other.  Figures  1 
and  2  are  typical  of  a  number  of  teleseisms  which  show  that  the  Benioff 
system  has  a  slightly  higher  amplitude  than  the  Johnson-Matheson  sys¬ 
tem  at  -60  db. 


VESIAC  8388  VU 
AD  435  047 


WU,  C.  and  G.  C.  PHILLIPS,  Seismic  Wave  Propagation  from  Salt-Dome 
Environments,  VESIAC  SlFte-of-the-Art  Kep^tTR^t.  No.  4410-79-X 
Unlv.  of  Michigan,  Inst,  of  Sci.  &  Tech.,  Ann  Arbor.  Michigan.  1964.  ’ 

Buried  explosions  in  salt  domes  generate  seismic  waves  and 
fracture  the  medium  around  the  detonation.  Results  show  that  the 
mechanics  and  dynamics  of  fracturing  are  not  quant itativeiv  known 
in  detail.  Seismic  waves  can  be  used  to  delineate  the  structural 
configuration  of  a  salt  dome.  A  continuous  velocity  log  shows  that 
he  velocity  in  the  salt  is  constant,  while  the  velocity  in  the  surround¬ 
ing  sediment  varies  with  depth.  The  connection  of  salt  domes  with 
a  single  mother  salt  bed  at  depth  may  be  tested  by  using  the  velocity 
contrast  between  salt  and  sediments.  Decoupling  effects  are  examined 
Conclusions  regarding  proper  equations  of  motion,  theoretically  com¬ 
puted  waveforms,  and  the  decoupling  factor  are  given. 


VESIAC  13,544  VU 


WU,  F.  T.,  Energy  of  Earthquakes,  Amendment  No.  9,  AF  49(638)- 1337 
California  Institute  of  Technology,  Pasadena,  Calif.,  1965. 

The  basic  formulas  for  estimatin ;  the  energy  in  bodv  and  surface 
waves  are  derived.  Frequency  domain  operations  are  used  in  equal¬ 
ization  and  total  energy  in  each  phase  is  obtained  by  integration  over 
frequency.  The  formulas  take  into  account  the  radiation  pattern  of 
the  source  attenuation  and  in  the  case  of  Rayleigh  and  Love  wave  the 
velocity-density  structure  of  the  earth. 

The  energy  in  P,  S,  Rayleigh  and  Love  waves  from  the  Iranian 
earthquake  of  September  1,  1962  has  been  worked  out  as  an  example. 


VESIAC  17,621  VU 


WU,  F.  T.,  The  lnvcrse  Problem  of  Magnctoteliuric  Sounding,  Sci.  Rent 

f0"' ract  AF  49(638)- 1337,  CaiifcTrnTalnst.of  Tech.,  Pa  sad  »na ,  Calif 
lHbo.  ’ 

fttsed  on  the  model  of  a  flat  layered  earth,  a  non-iinear  least- 
square  method  is  used  to  invert  magnetotelluric  sounding  curves  to 
obtain  the  layer  resistivities  and  thicknesses.  Partial  derivatives  of 
the  apparent  resistivity  with  respect  to  layer  parameters  are  displayed 
to  show  the  manner  in  which  the  layer  parameters  are  contributing 
°  the  apparent  resistivities.  Uniqueness  of  the  inversion  is  not  guaran¬ 
teed  but  when  the  partial  derivatives  are  linearly  independent  and  the 
relative  magnitudes  of  the  layer  resistivities  of  the  initial  guess  a-  e 
not  too  far  from  the  correct  ones,  the  convergence  of  the  method  to 
the  correct  values  seems  to  be  insured. 
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WU,  F.  T.,  Lower  Limit  of  the  Total  Energy  of  Earthquakes  and  Parti¬ 
tioning  of  Energy  Among  Seismic  Waves  -  Pt.  t,  Pt.  IT  -  Reflected 
Waves  and  Crustal  Structures,  Contract  AF  49(638  )-I3$7.  Calif.  Inst, 
of  tech.,  Pasadena,  Calll.,  1966 

VESIAC  19,767  VU  The  basic  formulae  for  estimating  the  energy  in  the  seismic  waves 

are  derived.  The  formulae  take  into  account  the  radiation  pattern  of 
the  source,  the  compensation  for  the  non-elastic  absorption  of  the 
waves,  the  velocity-density  structure  of  the  earth,  the  effects  of  the 
crustal  structure  under  the  receiver  and  the  response  of  the  recording 
in£ruments.  Operations  are  performed  in  the  frequency  domain. 

Estimation  of  the  seismic  energy  of  an  earthquake  is  closely 
related  to  the  determination  of  the  source  mechanism  and  the  radia¬ 
tion  pattern  of  the  source.  We  have  determined  the  surface  wave 
radiation  pattern  of  a  shallow  shock  and  the  P  wave  radiation  pattern 
of  an  intermediate  shock  to  show  the  correspondence  between  the 
fault-plane  solutions  and  the  fault  mechanisms  derived  from  radia¬ 
tion  pattern. 

We  have  obtained  the  energies  of  the  two  earthquakes  mentioned 
above  as  well  as  7  other  earthquakes  with  known  fault-plane  solutions 
and/or  radiation  patterns.  The  "total"  seismic  energies  for  these 
earthquakes  (magnitudes  between  6  1/2  and  7  1/2)  using  the  preseat 
procedures  are  at  least  an  order  of  magnitude  higher  than  those 
arrived  at  from  the  current  magnitude-energy  formula.  The  S  wave 
energies  are  approximately  an  order  higher  than  that  of  the  P  waves. 
The  surface  wave  energies  for  the  shallow  shocks  are  three  orders 
of  magnitude  less  than  the  body  wave  energies.  Thus,  the  S  wave 
seems  to  be  the  main  seismic  wave  energy  carrier. 


WU,  F.  T.,  Research  in  Seismic  Phenomena  Connected  with  Earthquakes 
and  Explosions  -  Parts  I  and  11  (THEStS),  Contract  AF  49(638)- 1337. 
tali/.  Inst,  of  Tech.,  Pasadena,  Calif.,  1966. 

VESIAC  14,626  VU  This  report  defines  the  lower  limit  of  the  total  energy  of  earth¬ 

quakes  and  the  partitioning  of  this  energy  among  seismic  waves. 
Also  presented  Is  a  study  dealing  with  reflected  waves  in  relation  to 
crustal  structure. 


WU,  F.  T.,  Research  in  Seismic  Phenomena  Connected  with  Earthquakes 
and  Explosions  -  Part  1:  Lower  Limit  of  the  Total  Energy  of  Earth¬ 
quakes  and  Partitioning  of  Energy  Among  Seismic  Waves  (THESIS), 
Contract  AF  49(638)- 1337,  Caiif.  Inst,  of  Tech,,  Pasadena,  Calif., 
1966. 

VESIAC  14,626-A  VU  The  basic  formulae  for  estimating  the  energy  in  the  seismic 

waves  are  derived.  The  formulae  take  into  account  the  radiation  pat¬ 
tern  of  the  source,  the  compensation  for  the  non-elastic  absorption 
ot'  the  waves,  the  velocity-density  structure  of  the  earth,  the  effects 
of  the  crustal  structure  under  the  receiver  and  the  response  of  the 
recording  Instruments.  Operations  are  performed  in  the  frequency 
domain. 
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WU,  F.  T.,  Research  In  Seismic  Phenomena  Connected  with  Earthquakes 
^rcl  ■fiLPlo8lons  ~  ^>ar^  Reflected  Waves  and  Crustal  structures 
(THESIS),  Contract  AP  49(638)- 1 337,  Calif.  Inst,  of  Tech.,  Pasadena 
Calif.,  1966. 

VESIAC  14,6°6-B  VU  Haskell’s  formulation  for  reflection  of  the  body  waves  at  the 

base  of  a  solid  crust  is  extended  to  include  overlying  liquid  layers. 
Normalized  displacement  and  the  phase  shift  at  the  base  of  the  crust 
as  a  function  of  angle  of  incidence  and  frequency  are  calculated  for 
two  continental  models  and  an  oceanic  model.  Complex  reflection 
coefficients  are  Inverse-Fourier  transformed  numerically  to  the 
time  domain  to  show  the  change  of  pulse  shape  upon  reflection.  These 
time  traces  show  that  the  water  layer  of  the  oceanic  model  causes 
the  main  difference  between  continental  and  oceanic  reflections. 
Sample  seismograms  from  a  deep  shock  were  compared  to  the  theo¬ 
retical  records;  they  are  found  to  be  consistent. 


VESIAC  20,345  VU 


WYSS,  M,,  T.  C.  HANKS,  and  R.  C.  LIEBERMANN,  Comparison  of  P-Wave 
Spectra  of  Underground  Explosions  and  Earthquakes,  Sci.  Rept..  Con¬ 
tract  F44820-69C-O067,  Calif.  Inst,  of  Tech.,  fasadena,  Calif.,  1970 

The  P-wave  displacement  spectra  of  the  underground  explosions 
MILROW  and  LONGSHOT  are  compared  to  those  of  four  shallow 
earthquakes  of  comparable  body-wave  magnitude  (m  )  in  the  Aleutian 
Islands.  The  spectral  data  (0.4  <  T  <  40  sec)  have  "been  obtained 
from  three  vertical  instruments  at  Pasadena,  approximately  50°  from 
the  epi central  region  common  to  the  six  events.  A  NOVAYA  ZEMLYA 
explosion  of  comparable  m^  was  also  analyzed. 


VESIAC  9829  VU 


YASUI,  Y.,  "Volcanic  Earthquakes  and  Tremors  Accompanying  the  Activity 
of  the  Volcano  Sakurajtml  in  the  Period  from  1955  to  1957,"  Seis- 
moiogy  News,  Vol,  23,  No.  1,  pp.  35-45,  1958,  (Translated  from- 
Japanese),  Contract  SD-78. 

This  report  presents  the  results  of  an  investigation  carried  out 
on  the  volcanic  earthquakes  and  tremors  Induced  by  the  eruption  of 
the  Sakura  Island  Volcano.  First,  Induced  earthquakes  were  classi¬ 
fied  into  types  A,  B,  C,  and  D,  and  the  emphasis  was  placed  on  the 
observation  of  type  B  earthquakes.  The  characteristics  of  type  B 
earthquakes  are  that  their  frequency  increases  prior  to  eruption, 
reaches  a  maximum,  and  then  the  eruption  occurs,  while  the  number 
of  type  B  earthquakes  decreases  at  the  same  time.  This  character¬ 
istic  is  not  Influenced  by  the  duration  of  the  volcanic  activity.  Type 
D  earthquakes  wiii  be  deait  with  In  a  future  report. 


VESIAC  15,176  VU 


YEARSLEY,  J.  R.,  Internal  Waves  in  the  Arctlr  Ocean.  Tech.  Rept.  No.  5, 
CU-5-66,  Contract  NOnr~266(82),Tamont  Geol.  Observ.,  Columbia 
Univ.,  Palisades.  N.  Y.,  1966. 

A  theoretical  investigation  is  made  of  free  internal  gravity  waves 
in  a  rotating  fluid .  An  exponential  density  profile  similar  to  that  of 
the  Canada  Basin  of  the  Arctic  Ocean  is  used.  The  dispersion  rela¬ 
tion  and  eigenfunctions  of  the  vertical  amplitude  are  calculated. 
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An  experimental  Investigation  of  temperature  fluctuations  at  60 
and  125  meters  was  conducted  at  T-3  In  the  Arctic  Ocean.  Power 
spectra  of  the  records  show  a  rapid  decrease  'of  power  with  increas¬ 
ing  frequency. 

YEPINATYEVA,  A.  M.,  "Comparison  of  Experimental  and  Theoretical 
Data  on  Refracted  Waves  Corresponding  to  Weak  Interfaces,"  Trudy 
Inst,  Flziki  Zemlt,  Akad.  Nauk,  SSSR,  No.  14,  pp.  135-144,  I960]! 
(translated  from  Russian),  Contract  DA-49-083  06A-3137. 

VESIAC  16,509  VU  Experimental  data  on  refracted  waves  forming  in  different  media 

are  analyzed  and  the  results  are  compared  to  those  expected  from 
the  theoretical  formulas  developed  in  previous  chapters.  Media  with 
high  velocities  are  considered  as  well  as  media  with  relatively  low 
velocities. 

YEPINATYEVA,  A.  M.,  "Comparison  of  the  Data  of  Experiment  and  Theory 
on  Refracted  and  Reflected  Waves  Beyond  the  Origin,"  Trudy  Inst. 
Fiztkl,  Zemli,  Akad.  Nauk,  SSSR,  No.  14,  pp.  221-243,  1&60,  (Trans¬ 
lated  from  Russian),  Contract  DA-49-083  OSA-3137. 

VESIAC  16,520  VU  In  this  chapter,  experimental  data  on  the  dynamics  of  reflected 

waves  at  different  angles  of  tncidence  and  on  the  amplitude  ratio  of 
reflected  and  refracted  waves  are  compared  with  the  results  of  theoret¬ 
ical  calculations. 


YEPINATYEVA,  A.  M.,  "Experimental  Data  on  Reflected  and  Refracted 
Waves  Near  the  Initial  Points,”  Trudy  Inst.  Flziki  Zemli,  Akad.  Nauk. 
SSSR,  No.  14,  pp.  169-220,  1960,  (Translated  from  Russian),  Contract 
DA-49 -08 3  OSA-3137. 

VESIAC  18,510  VU  In  this  chapter,  experimental  data  are  presented  on  both  reflected 

waves  at  different  angles  of  Incidence  on  the  reflecting  boundary  and 
on  refracted  waves  near  their  origin. 


YEPINATYEVA,  A.  M.,  "Experimental  Data  on  Refracted  Waves  in  Horl- 
zont  ,ly  Layered  Media  with  Small  Velocity  Differences,"  Trudy  Inst. 
Flziki  Zemli,  Akad.  Nauk.  SSSR,  No.  14,  pp.  90-133.  1960.  (Translated 
from  Russian),  Contract  DA-49-083  OSA-3137. 

VESIAC  16,511  VU  In  this  chapter,  the  characteristics  of  waves  forming  in  media 

with  small  velocity  differences  are  presented.  The  wave  characteris¬ 
tics  corresponding  to  weak  interfaces  are  compared  to  those  corre¬ 
sponding  to  strong  Interfaces. 


YEPINATYEVA,  A.  M.,  "Kinematic  and  Certain  Dynamic  Features  of  Re¬ 
fracted  Waves  in  Layered  Media  with  Small  Velocity  Differences," 
Trudy  Inst.  Fiztkl  Zemli,  A.  N.  SSSR.  No.  14,  pp.  64-89,  1960.  (Trans¬ 
lated  from  Russian),  Contract  DA-49-083  OSA-3137. 

VESIAC  16,137  VU  In  this  report  certain  questions  of  the  kinematics  of  the  nropaga- 

tion  of  waves  are  examined  theoretically  with  regard  to  media  with 
small  velocity  differences,  and  an  attempt  is  made  to  ipproach  the 
consideration  of  certain  dynamic  features  of  waves  forming  in  such 
media.  Distinctive  features  in  the  analysis  and  correlation  of  waves 
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VESIAC  17,450  VU 


VESIAC  16,377  VU 


VESIAC  16,134  VU 


VESIAC  16,132  VU 


VESIAC  16,508  VU 
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are  examined,  as  well  as  certain  features  of  the  screening  effect  of 
layers  in  madia  with  small  velocity  differences  compared  to  media 
with  strong  velocity  differences. 


YEPINATYEVA,  A.  M.,  "A  Method  of  Constructing  Isoamplitude  Maps  of 
Refrarted  Waves,"  Trudy  Geoflz,  Inst.,  Akad,  Nauk,  SSSR.  No.  35,  pp. 
146-158,  Undated,  (Translated  from  Russian),  Contract  DA-49-083 
OSA-3137. 


A  method  is  presented  for  constructing  isoamplitude  charts  of 
refracted  waves;  examples  are  given. 


YEPINATYEVA,  A.  M.,  "Reflectr  ,  and  Refracted  Waves  in  the  Region 
Close  to  the  Origins  of  Refracted  Waves,”  Trudy  Inst.  Fizlki  Zemli 
4JL.SSSR.,  No.  14,  Vol.  181,  pp.  145-167, '1360,  (Translated  from  ’ 
Russian),  Contract  DA-49-083  OSA-3137. 


This  report  presents  a  study  of  (he  characteristics  of  reflected 
and  refracted  waves  close  to  their  origins.  Theoretical  calculations 
of  wave  characteristics  corresponding  to  interfaces  with  velocity  and 
density  differences  are  compared  with  experimental  data  obtained  in 
real  media. 


YEPINATYEVA,  A.  M.,  ."Refracted  Waves  in  Media  with  Small  Velocity 
Differences- Chapter  I  -  Some  Results  of  Analysis  of  Formulas  for  the 
Amplitudes  of  Refracted  Waves,"  Trudy  Inst.  Fizlki  Zemli.  A.  N.  SSSR 
No.  14,  pp.  7-44,  1960,  (Translated  from  Russian),  Contract  DA-4§: — ’ 
083  06A-3137, 


A  comparison  is  made  of  the  expressions  for  the  amplitude  of 
refracted  waves  for  different  types  of  media  and  different  sources. 

An  analysis  is  made  of  formulas  for  the  amplitudes  of  refracted  waves 
in  liquid  media  with  harmonic  sources. 


YEPINATYEVA,  A.  M.,  "Some  ^lestions  in  the  Quantitative  Interpretation 
of  Seismic  Data  on  Amplitudes,"  Trudy  Inst.  Fizikt  Zemli,  A.  N.  SSSR, 
No.  14,  pp.  45-62,  1960,  (Translated  from  Russian^  Contract  DA-49- 
083  OSA-3137. 

In  this  report,  which  is  a  chapter  of  a  larger  work,  the  problem 
of  approximating  the  seismic  amplitude-distance  relation  by  a  power 
function  of  the  form  K/Xn,  where  Xn  is  the  disJ>ersion  function,  is 
examined.  Also  examined  are  the  differences  in  the  methods  of  deter¬ 
mining  the  exponent  of  the  dispersion  function  and  the  absorption  coef¬ 
ficient. 


YOLE,  R.  W.,  Effects  of  Location  of  Seismograph  Stations  on  the  Records 
Obtained,  Contract  AF-AFOSR-702'-67,  Arctic  Inst,  of  North  America 
Montreal,  Quebec,  Canada,  1967. 

A  brief  discussion  of  the  results  of  a  time-domain  study  of  41 
teleseismic  events  recorded  during  the  Alberta  experiment  of  1965 
is  given. 
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YOUNG,  D..F.,  Spectral  Analysis  of  Seismic  Signals  Generated  by  CHASE 
VII  and  CHASE  V  Detonations,  Tech.  Prog.  Rept.  No.  17,  Contract  Nonr 
4026(00),  Underwater  Systems,  Inc.,  Stiver  Spring,  Md.,  1967 

VESIAC  19,162  VU  The  CHASE  VII  event  consisted  of  the  underwater  explosion  of 

400  tons  TNT  equivalent  at  a  nominal  detonation  depth  of  3000  ieet. 

The  CHASE  V  event  had  a  yield  of  1000  tons  and  was  detonated  at 
a  nominal  depth  of  4000  feet.  Narrow  band  spectra  of  the  seismic 
signals  generated  by  these-  events  as  received  at  a  number  of  LRSM 
stations  and  Vela  observatories  are  presented.  Source-receiver  dis¬ 
tances  of  selected  stations  range  from  approximately  700  to  5000  kilo¬ 
meters. 


YOUNG.  D.  F.,  D.  D.  WOOLSTON,  and  M.  BLAK,  Spectral  Analysis  of 
Hydroacoustic  Signals  Generated  by  the  CHASE  V.  CHASE  Vtl,  NOL- 
VeLA,  and  Arctic  Explosions,  Teen.  Prog.  Rept.  No.  2l,  Contract 
Nonr  4026(00),  Underwater  Systems,  Inc.,  Silver  Spring,  Md.,  1968 

VESIAC  19,105  VU  Results  of  narrow  band  spectral  analyses  of  hydroacoustic  sig¬ 

nals  generated  by  underwater  explo,  ons  in  several  programs  are 
presented.  Analyses  were  performed  for  explosion  data  obtained  at 
ranges  varying  from  several  kiloyards  to  thousands  of  miles. 

YUNUSOV,  N.  K  ,  "Making  Corrections  for  the  Upper  Layer  in  Ilodographs 
of  Reflected  Waves  on  the  Eastern  Border  of  the  Russian  Platform," 
Prikladnaya  Geofizika,  No.  15,  pp.  115-129,  1957,  (Translated  from 
Russian),  Contract  SD-78. 

VESIAC  12,129  VU  In  the  exploration  of  mildly  sloping  structures  the  correction  for 

an  upper  layer  which  is  characterized  by  an  Inconstant  thickness  and 
average  velocity  must  be  made  with  a  high  degree  of  accuracy.  A 
main  source  of  systematic  errors  in  making  the  corrections  is  the 
variation  of  the  average  velocity  In  the  super-Kungar  layer  over  the 
area.  To  study  the  velocity  characteristics  over  the  area  in  which 
the  seismic  work  is  conducted,  it  is  necessary  to  drill  control  bore 
holes.  The  number  of  control  bore  holes  needed,  according  to  cir¬ 
cumstances,  and  ways  in  which  to  reduce  their  number,  are  discussed. 
To  establish  the  relationship  between  Vj  and  the  section  of  the  upper 
layer  one  has  to  study  carefully  all  data  on  the  section. 


YURCHENKO,  P.  I.,  "A  Method  of  Seismic  Prospecting  for  Gently  Sloping 
Structures,"  Prikladnaya  Geofizika,  No,  17,  pp.  104  114,  1957,  (Trans¬ 
lated  from  Russian),  Contract  SD-78. 

VESIAC  12,134  VU  The  following  conclusions  were  reached  as  the  result  of  the  work 

reported  here:  (1)  It  is  impossible  to  raise  the  geological  effectiveness 
of  seismic  exploration  using  the  method  of  reflected  waves  for  exploring 
mildly  sloping  structures  without  further  technique  improvements  in 
the  seismic  exploratory  apparatus;  (2)  Experimental  work  has  to  be 
organized  on  a  wide  scale  for  the  frequency  analysis  of  oscillations 
in  a  number  of  regions  which  would  help  in  selecting  the  frequency 
characteristics  of  the  filters;  (3)  The  introduction  of  multichannel 
seismic  stations  makes  possible  the  simultaneous  recording  of  oscilla¬ 
tions  using  different  filtrations.  In  connection  with  this,  there  is  a 
need  for  changing  the  order  of  technical  and  economic  organization 
of  parties. 
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ZABLOCKI,  C.  J.,  Electrical  Transients  Observed  During  Underground 
Nuclear  Explosions,  Technical  Letter  Crustal  studies  ZB,  Final  Report, 
Contract  ARPA  Order  No.  193-61,  U.  S.  Geological  Survey,  Denver, 
Colorado,  1965.  (OFFICIAL  USE  ONLY) 

VESIAC  13,234  VU  O 

ZABLOCKI,  C.  J.,  D.  B.  JACKSON,  Electrical  Transients  Frorn  Nuclear 
Explosion  in  Salt  (Project  Dribble  -  Salmon  Event),  Tech.  Rept.  No.  37, 
Contract  AftPyTTJrder  No.  193-61,  U.  S.  Geological  Survey,  Denver, 
Colorado,  1964. 

The  radial  and  transverse  components  of  the  electric  field  in¬ 
duced  in  the  earth  during  the  SALMON  event  were  recorded  at  272 
meters  from  the  surface  projection  of  ground  zero.  Sensitive  instru¬ 
ments  5.30  and  55.2  km  east  of  ground  zero  failed  to  detect  a  resul¬ 
tant  transient.  The  recorded  transient  was  characterized  by  a  quasl- 
sinusoidal  pulse  and  a  half-cycie  wave,  both  of  which  are  fully  de¬ 
scribed.  The  polarization  of  the  initial  pulse  was  about  10  degrees 
south  of  the  radial  direction  from  the  shot  point,  being  positive  toward 
the  shot  point.  One  possible  source  mechanism  was  a  horizontal  elec¬ 
tric  dipole  formed  by  the  Compton  electron  flux  with  a  strength  of  about 
104  ampere-meters.  Another  was  a  magnetic  dipole  with  a  strength 
of  about  10?  ampere-meters2. 


ZAIDEL'SON,  I.  I.,  V.  A.  REDKOLIS,  and  V.  I.  RIKHTER,  "Investigation 
of  the  Eiectrohydraulic  Effect  in  Seismic  Surveying,"  Fizika  Zemli, 

No.  7,  pp.  106-114,  1965,  (Translated  from  Russian),  Contract 
SD-78. 

VESIAC  13,021  VU  Attempts  to  create  automatic  seismic  instruments  and  to  eliminate 

the  shortcomings  Inherent  in  explosive  work  has  stimulated  the  Kuiby¬ 
shev  Petroleum  and  Geophysics  Trust  to  seek  new  ways  and  sources 
of  excitation  of  elastic  waves.  The  utilization  of  the  eiectrohydrauiic 
effect,  or  Yutkln  effect,  based  on  an  electrical  charge  of  high  potential 
in  a  liquid  medium,  appeared  to  be  promising  for  these  purposes.  Ex¬ 
perimental  work  on  these  matters  was  carried  on  between  1961  and 
1963.  Described  are:  (1)  Operating  Principle  and  Description  of  the 
Eiectrohydraulic  Source  of  Pulses;  (2)  Experimental  Field  Work  -  Seis- 
mologlcal  conditions  of  the  working  region;  (3)  Experimental  investiga¬ 
tion  on  the  profile. 

ZAKASHANSKn,  M.  S.,  "Density  of  the  Meso-Cenozonic  Deposits  in  the 
West  Siberian  Ptatn,"  Prtkiadnaya  Geofizika,  No.  23,  pp.  100-111, 

1959,  (Translated  from  Russian),  Contract  Sb-78. 

VESIAC  12  133  VU  This  paper  contains  certain  results  obtained  by  the  systematic 

study  and  analysis  of  data  on  the  density  of  the  sedimentary  rocks  of 
the  Meso-Cenozotc  cover  of  the  southern  part  of  the  west  Siberian 
plain. 

ZATONSKII,  L.  K..  V.  F.  KANAEV,  and  G.  B.  UDINTSEV.  "Geomorphoiogy 
of  the  Underwater  Part  of  the  Kuriie-Kamchatka  Chain,"  Oceanoiogyial 
Investigations,  No.  3,  pp.  124-136,  1901,  (Translated  from  Russian). 
Contract  SD^TB. 


VESIAC  12,567  VU 
AD  470  820 
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VESIAC  9407  VU 


VESIAC  7237  VU 


VESIAC  19,833  VU 
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This  is  a  report  on  the  marine  geological  studies  of  the  Kurile- 
Kamchatka  chain.  This  study  was  undertaken  by  the  Institute  of  Oceano¬ 
graphy  of  the  Academy  of  Sciences  of  the  USSR.  The  report  discusses 
topics  such  as:  the  Kurile-Kamchatka  chain  as  a  distinct  morphological 
complex,  profile  of  the  Kurile-Kamchatka  trough,  the  mountain  forma¬ 
tions  in  the  chain,  the  underwater  slope,  distribution  of  earthquake  foci, 
underwater  volcanic  structures,  barrier  for  tidal  waves,  and  the  thick¬ 
ness  of  the  sedimentary  stratum.  Although  many  questions  remain 
unanswered,  the  author  feels  further  work  will  produce  many  new 
results. 


ZAV'YALOV,  V.  D.,  "Interpretation  of  Seismograms  in  Zones  of  Interference," 
Prikladnaya  Geofizika,  Sbornik  Statei,  Vol.  24,  pp.  26-53,  1960,  (Trans- 
lated  from  Russian),  Contract  SD-78. 

In  an  earlier  paper,  the  author  studied  the  problem  of  the  shape 
of  the  hodographs  of  reflected  waves  theoretically,  in  the  case  of  non- 
planar  reflecting  boundaries.  He  also  developed  the  method  of  imaginary 
lines,  permitting  the  construction  of  a  reflecting  layer  of  any  complex 
shape  provided  that  the  hodograph  of  the  reflected  wave  corresponding 
to  this  layer  is  found.  Uses  and  limitations  of  the  method  of  imaginary 
lines  are  discussed;  it  was  difficult  to  use  in  the  solution  of  reverse 
problems.  In  this  paper,  the  attempt  was  made  to  explain  that  the 
fundamental  law  of  phase  correlation  of  waves  in  an  interference  zone 
is  a  natural  outgrowth  of  studies  in  the  field  of  the  interpretation  of 
complex  seismic  data. 


ZBUR,  R.,  P.  KLASKY,  W.  FEETHAM  and  G.  FRANCIS,  Tonto  Forest 
Seisrnological  Observatory,  Semiannual  Rept.,  Contract  No.  VT/O'VO, 

AF  33(657 )-7747,  United  ElectroDynamics,  Inc.,  Pasadena,  Calif., 

1963, 

This  report  is  divided  into  five  sections:  1)  facilities:  2)  operation; 
3)  calibration:  4)  development  and  evaluation;  and  5)  analysis.  The 
text  is  a  summary  and  is  followed  by  several  appendices  covering  the 
details  for  each  section  of  the  report. 


ZENGENI,  T.  G.,  Azimuthal  Correction  for  dT/dA  for  a  Single  Dipping 
Plane  Interface,  Sci.  Rept.,  Contract  AF  49(638)- 1687,  Stanford  Univ., 
Stanford,  Calif.,  1969 

A  relation  is  derived  for  correcting  dT/dA  for  a  single  dipping 
interface  under  a  seismic  array: 


dlA  sin  (f2 -u.'1 ) 
dA J  sin  (fl-t/T 


The  formula  depends  only  on  the  azimuth  angles:  u>  is  the  computed 
azimuth,  </  is  the  observed  azimuth,  12  is  the  azimuth  of  the  normal 
to  the  tilted  interface,  and  (dT/dA)'  is  the  observed  quantity.  The 
relation  is  explicitly  independent  of  the  dip  and  the  velocities  of  the 
media  on  either  side  of  the  interface. 
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ZOEPPRITZ,  K.,  "Reflection  and  Transmission  of  Seismic  Waves  Through 
Discontinuity  Surfaces,"  Kgl.  Ges.  d.  Wlss.,  Nachr,,  Math.-phys,  KL, 
No.  1,  pp.  66-84,  1919,  (Translated  from  German),  Contract  SD-78. 

VESIAC  10,167  VU  The  author  develops  formulas  for  discussing  reflection  and  trans¬ 

mission  of  elastic  waves  through  the  Interface  between  two  elastic 
media  of  any  type.  Included  are:  (1)  calculations  for  two  cases  of 
the  Incident  wave  (when  it  Is  longitudinal,  and  when  It  is  transverse); 
(2)  calculations  for  total  reflection;  (3)  Assuming  a  viscous  magma 
layer  would  be  present  at  a  low  depth  (considering  both  the  liquid  and 
elastic  layer),  the  author  concludes  that  there  Is  no  generally  dis¬ 
tributed  magma  layer,  a  conclusion  which  agrees  with  the  findings 
of  geology.  The  author  suggests  conducting  earthquake  observations 
near  a  large  active  volcano  to  recognize  the  attenuating  Influence  on 
forerunner  waves  which  deep  magma  must  exert  if  the  fluid  focus  is 
sufficiently  extensive. 

ZVOLINSKII,  N.  V.,  "Wave  Problems  In  the  Theory  of  Elasticity  of  a  Con¬ 
tinuous  Medium,"  Izv.  Akad.  Nauk  Assr,  Mekh.,  No.  11,  pp.  109-123, 
1965,  (Translated  from  Russian),  Contract  SD-78. 

VESIAC  12,449  VU  The  author  describes  In  a  brief  survey  the  accomplishments  In 

this  field.  He  points  out  current  trends  and  theories  of  the  elastic 
oscillations  of  a  continuous  medium. 
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